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FOREWORD 


This  report  is  prepared  at  the  direction  of  U.  S.  Air  Force  Balllatic 
System  Division  by  letter  Contract  NO.  AF04(647)-453. 

This  report  provides  the  integrated  inKrumentutiun  requirements 
and  details  necessary  to  accomplish  programs  described  ni  Astro* 
iiautics  Report  AF.GQ-OG07,  "Integrated  Test  Plan  for  WS1U7A-1 
Operational  System  Test  Facility  OSTF-2  Category  II,"  pre[jarod 
by  Test  Planning,  Dept.  370-1.  This  report  will  bo  ooustderod  the 
primary  source  of  Information  related  to  instrumentation  for  the 
OSTF-2  program.  Instrumentation  of  integrated  equipment  of  As¬ 
sociate  Contractors  is  included.  Ail  changes  or  additions  to  the 
instrumentation  will  be  indicated  in  revisions  to  this  report,  after 
coordination  with  Instrumentation  Planning,  Dept.  370-1.  | 
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INTRODUCTION 


The  Operational  System  Test  Facility  (OSTF-2),  F  Series  silo  at  Vandenberg  AFB  will 
have  instrumentation  provided  to  support  testing  the  weapon  system  as  part  of  the  overall 
category  n  program.  The  facility  configuration  is  covered  in  Astronautics  Report  AE60- 
0306.  The  purpose  of  the  OSTF-2  Category  2  program  is  to  test  the  F  Weapon  System 
and  to  determine  if  any  modifications  are  necessary  to  meet  or  improve  operational  re¬ 
quirements  at  the  silo  sites. 

The  areas  of  testing  will  include  evaluation  of  Aerospace  Ground  Equipment  (AGE),  Air¬ 
borne,  and  Facility  system  and  subsystem  performance.  Operational  capability  will  also 
be  evaluated  in  terms  of  maintainability,  reliability,  and  human  engineering  factors. 

A  detailed  discussion  of  system  and  subsystem  instrumentation  will  be  found  in  the  main 
body  of  this  report. 


♦ » 
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OSTF-2  PART  2  PROGRAM  INSTRUMENTATION  SUMMARY 


The  test  program  consists  of  three  (3)  test  series  divided  into  blocks  of  testing.  Test  Series 
1  is  divided  into  the  following  blocks:  (a)  Block  0,  (b)  Block  1,  (c)  Block  LA,  (d)  Block  IB, 
and  (e)  Block  1C.  Block  0  testing  consists  of  three  LNj  countdowns  utilizing  Missile  3F. 
Block  1  testing,  using  Missile  13F,  contains  an  inspection,  two  LN2  countdowns,  and  three 
LOX  countdowns.  One  of  the  LN2  and  one  of  the  LOX  countdowns  also  include  hour  hold 
periods.  Block  1A  and  IB  testing  comprise  Operation  Shotgun.  Missile  57F  will  be  used 
for  Block  LA  testing  which  includes  an  Inspection,  one  LN2  countdown  with  an  hour  hold,  a 
LOX  countdown,  and  a  launch.  Missile  13 F  will  be  used  for  Block  IB  testing  which  includes 
an  inspection,  two  LN2  countdowns,  a  5  day  hold,  a  LOX  countdown,  and  a  launch.  Block 
1C  testing  consists  of  an  inspection  to  be  accomplished  at  576E. 

Test  Series  H  and  in  are  divided  into  two  blocks  of  testing  for  each.  Test  Series  II  will 
utilize  Missile  83 F.  Special  testing  consisting  of  EMI  and  LN2  countdowns  will  be  accom¬ 
plished  as  well  as  ECP  updatings.  Test  Series  III  as  yet  has  not  been  defined  for  any 
special  testing. 

All  Test  Objectives  are  listed  in  tabular  form  in  the  Objective  Instrumentation  Composite, 
(see  Section  9).  In  order  to  obtain  data  to  fulfill  these  objectives,  instrumentation  has  been 
assigned  from  the  master  OSTF-2  instrumentation  list.  Recorder  assignments  for  the 
various  measurements  are  found  in  the  Recorder  Assignment  Tab,  (see  .Section  10). 

A  measurement  composite  has  been  compiled  and  only  measurements  on  the  composite  will 
be  recorded  at  OSTF-2.  All  test  objectives  have  been  assigned  instrumentation  from  the 
composite  list;  and  where  required,  a  priority  will  be  assigned  according  to  the  following 
ground  rules: 

a)  Priority  1  measurements  are  the  minimum  required  to  satisfy  the  objectives. 

b)  Priority  2  measurements  are  those  desired  for  the  fulfillment  of  the  objective. 

c)  For  any  given  run,  the  site  personnel  will  be  required  to  record  all  priority  1 
measurements  for  the  specific  objectives  of  that  run.  The  recording  of  pri¬ 
ority  2  measurements  will  In  general  be  left  to  the  discretion  of  the  site  per¬ 
sonnel  so  that  recording  capabilities  will  not  be  exceeded. 
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The  instrumentation  system  will  assist  in  the  evaluation  of  Technical  Orders  and  trouble¬ 
shooting.  It  may  be  necessary  for  site  personnel  to  select  the  parameters  required  for  cor 
recting  problem  areas.  Complete  information  concerning  the  parameters,  such  as  pick-up 
point,  range,  and  recorder,  along  with  a  description  of  the  problem  requiring  the  instru¬ 
mentation  changes,  should  be  forwarded  to  Test  Planning,  Dept.  370-1,  as  soon  as  practi¬ 
cable  after  each  change  for  record  purposes. 
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DISCUSSION  OF  MISSILE  INSTRUMENTATION 


GENERAL 


The  instrumentation  program  described  in  this  report  has  been  coordinated  with  various 
design  groups  and  Associate  Contractors.  The  inst-u mentation  requirements  are  based 
upon  the  following  categories: 

Evaluative  Instrumentation  -  that  instrumentation  required  to  support  test  objectives. 

Operating  Instrumentation  -  redline  and  design  limit  measurements  which  are  required  by 
site  personnel  to  monitor  critical  parameters  during  validation,  integration  and  test 
operations. 

Failure  Analysis  Instrumentation  -  any  of  the  OSTF-2  program  measurements  may.  in  the 
event  of  particular  types  of  failure,  become  useful  in  failure  analysis  Therefore,  meas¬ 
urements  not  specifically  assigned  in  the  above  two  categories  are  automatically  classified 
as  failure  analysis  Instrumentation. 

The  ground  rules  used  in  this  instrumentation  program  are  as  follows: 

A.  All  instrumentation  is  to  be  coordinated  through  Astronautics  Teat  Planning 
Instrumentation  Group,  578-12. 

B.  All  subsystem  and  Associated  Contractor  equipment  interfaces  are  considered 
for  instrumentation  and  instrumented  where  required. 

C.  A  standardized  boss  is  used  for  ail  pressure  and  temperature  transducers. 
Measurement  provision  in  the  AGE  is  the  reponsibility  of  the  cognizant 
design  group. 

A  design  objective  is  that  theover-nll  instrumentation  program,  including  methods,  tech¬ 
niques  and  procedures  for  human  factor  data  collection,  will  allow  changes  of  measure¬ 
ments  with  no  appreciable  delay  or  coat  in  testing.  A  complete  listing  of  the  instrumen¬ 
tation  provided  for  testing  at  OSTF-2  is  published  In  this  report;  however,  instrumentation 
changes  will  be  made  if  necessary  to  accomplish  objectives  resulting  irom  previous  rune. 
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Three  basic  typep  of  recording  systems  will  be  utilized  for  data  gathering  Direct  writing 
recorders  will  be  used  for  quick  look  type  analysis,  sequence  measurements,  and  opera¬ 
ting  instrumentation.  An  FM  system  will  be  employed  for  data  requiring  a  more  complete 
analysis.  A  digital  system  will  be  provided  for  recording  measurements  requiring  a  nigh 
degree  of  accuracy.  Limited  playback  facilities  will  be  available  at  the  site  for  quick  look 
analysis  of  the  data,  including  unsealed  playback  of  digital  data.  The  instrumentation  sys¬ 
tem  is  capable  of  handling  all  types  of  measurements  including  pressure  (potentiometers 
and  strain  gauges),  temperature  (resistance  bulbs  and  thermocouples),  flow  (venturi, 
ortfice  and  turbine  type),  rotational  velocity,  and  others  that  might  arise.  Scale  factor 
calibration  techniques  will  be  employed  to  reduce  the  set-up  time  for  each  run 

PROPULSION 


The  silo  configuration  requires  that  fuel  be  constantly  stored  in  the  missile  tanks  Auto¬ 
matic  prevalves  In  the  airborne  low  pressure  fuel  ducting  keep  the  fuel  from  flowing  irto 
the  engines  while  the  missile  Is  In  standby  condition.  The  fuel  turbopump  inlet  pressures 
(P7002P,  P7306P,  P7055P)  will  be  monitored  to  ascertain  prevalve  performance  during 
the  standby  and  flight  pressurization  periods. 

The  ability  of  the  rapid  LOX  topping  unit  to  maintain  satisfactory  LOX  turbopump  inlet 
conditions  and  to  meet  interface  requirements  will  be  exhibited  bv  temperature  (P7134T 
P7304T,  P7305T)  and  pressure  (P7907P)  measurements  In  the  LOX  pump  inlet  ducting 

During  LOX  tanking,  gaseous  and  liquid  oxygen  flow  through  the  turbopumps  and  cause  the 
pumps  to  motor.  H  the  pumps  motor  exoesstvely,  the  preservation  and  lubrication  mate¬ 
rials  utilized  by  Rocketdyne  are  destroyed  and  the  pumps  must  be  represerved  In  order 
to  determine  the  number  and  rate  of  turbopump  revolutions,  the  existing  missileborne 
tachometers  will  be  adjusted  for  low  range  output  (P7137B,  P7138B)  and  will  be  connected 
to  the  landllne  FM  recording  system.  Prior  to  flight,  the  tachometers  must  be  readjusted 
to  tne  normal  range  and  reconnected  to  the  telemetry  system 

Additional  propulsion  system  Instrumentation,  telemetered  via  the  DtSS.  will  furnish 
Information  on  engine  performance  during  flight. 
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PROPELLANT  UTILIZATION 


The  acoustica  propellant  utilization  (P/U)  system  will  be  installed  on  those  missiles  allo¬ 
cated  to  the  OSTF-2  facility.  This  system  consists  essentially  of  a  sensor  string  portion 
and  a  computer  portion.  Propellant  levels  (fuel  and  lox)  are  sensed  by  ultrasonic  probes 
and  this  level  information  is  fed  into  the  computer  portion.  The  computer  section  uses 
these  level  indications  and  the  time  differences  between  these  level  indications  to  apply  a 
correction  voltage  to  the  electrically  controlled  hydraulic  servo  valve  which  positions  the 
main  fuel  valve  and  thus  controls  the  fuel  flow  rate. 

Present  plans  for  light  instrumentation  for  the  Acoustica  P/U  system  consists  of  two 
telemetry  measurements  (U113V.  U133X)  in  the  iRfsd  kit.  Official  Air  Force  action  to 
add  these  two  measurements  to  the  IRSS  kit  (ECP  1260)  has  not  been  received  at  the  time 
of  this  report. 

Since  the  Acoustica  P/U  system  is  relatively  passive  during  a  countdown,  two  landline 
measurement  (U7132X,  U7123X)  and  instrumentation  common  to  other  systems  (e  g.  mis¬ 
sile  2S  volt  power)  will  provide  information  for  system  capability.  Computer  reset 
(U7123X)  will  determine  that  a  pulse  has  been  received  by  the  computer  while  station 
counter  output  (U7132X)  will  verify  that  the  computer  has  been  reset  and  is  connected  to 
the  proper  sensor  pair  in  order  to  provide  operational  readiness. 

PNEUMATICS 

Misslleborne  helium  requ(retnenls  are  very  critical  on  Silo  missiles  due  to  countdown  re¬ 
strictions.  The  quantity  of  helium  loaded  will  be  determined  by  airborne  pressure  (F7143P, 
F7246P)  and  temperature  (F724ST,  F7249T.  F7230T,  F7290T)  instrumentation  in  the  mls- 
aileborne  helium  storage  spheres  Performance  of  tho  F  Series  boiloff  valve  will  be  es¬ 
tablished  by  the  missile  tank  ullage  (F7001P)  pressure  messurement. 

MISSILE  AIR  FRAME 


Eight  strain  gage  measurements  will  be  made  on  the  missile  to  measure  liending  moment 
as  (lie  mir.ailo  is  raised  and  lowered. 
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Each  installation  will  consist  of  two  gages  (one  hoop  and  one  longitudinal  strain)  located 
halfway  between  the  X  and  Y  axes  in  quadrants  I,  n,  m.  and  IV  at  Sta.  900;  and  in  the 
same  relative  locations  at  Sta.  1100  as  follows; 


STA  900  STA  1100 


LONG. 

HOOP 

LONG. 

HOOP 

QUAD  I 

A7820S 

A7533S 

A7824S 

A7537S 

QUAD  n 

A78223 

A7533S 

A7826S 

A7539S 

QUAD  m 

A78233 

A7536S 

A7827S 

A7540S 

QUAD  IV 

A7821S 

A7534S 

A782-^3 

A7538S 

FLIGHT  CONTROL 

The  flight  control  system  is  made  up  of  two  major  subsystems,  the  airborne  autopilot  sys 
tern  and  the  inertial  guidance  system. 

A.  Autopilot 

Refer  to  General  Dynamics/Astronautlcs  ument  AZC-27-068, 
Instrumentation  Configuration  of  Operational  Missiles  -  IRSS.  for  a 
discussion  of  measurements  made  via  the  telemetry  system. 

The  Operational  Test  and  Automatic  Launch  Control  Parameters  document. 
AZM -27-462.  describes  those  functions  monitored  during  testing  and  sys¬ 
tem  checkout. 

B.  Quldancs 

The  following  guidance  instrumentation  has  been  coordinated  with  the  Anna 
Corporation  and  la  in  accordance  with  ARMA  DAG  7764  Rev  I£L 
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All  of  the  Anna  Inertial  Guidance  measurements  telemetered  via  the  IRSS, 
except  I581W  are  also  being  recorded  via  landline.  Of  these  measurements 
the  analog  to  analog  convertor  (AAC'S)  (I7552D,  I7528V,  I7529V,  r7580V, 
I7527X,  I7521X,  I7522X,  and  I7570X)  are  to  be  picked  up  at  the  umbilical 
junction  box  and  are  already  conditioned  to  0-5  VDC;  the  calibration  proce¬ 
dure  of  these  measurements  will  be  supplied  at  a  later  date.  The  digital 
signal  convertor  ffiSC)  Outputs  (I7505H,  I7506H,  I7507H,  I7508H,  I7509H 
I7502L,  I7503L,  I7504L  and  I751CW)  are  also  picked  up  at  the  same  umbilical 
juntion  box  and  require  only  one  recording  channel. 

In  addition,  the  following  measurements  are  also  made  on  landline  recorders: 

1.  Arma  String  Frequencies  -  I7515A,  I7516A,  I751rA,  I7518A, 
I7519A  and  I7520A.  These  string  frequencies,  o  from  each  of 
the  three  accelerometers  on  the  stable  platform  are  fed  directly 
into  the  airborne  computer  and  are  used  to  calculate  missile 
vector  velocity,  position  and  steering  functions.  This  measure¬ 
ment  will  be  recorded  on  tape  using  a  70  KC  subcarrier  oscillator. 

2.  Optical  Azimuth  Signal  -  I7501D.  This  measurement  is  normally 
a  null  and  is  derived  from  the  azimuth  alignment  group  servo 
loop  and  indicates  the  azimuth  with  respect  to  polaris. 

3.  Roll  and  Pitch  Pendulum  -  I7511D  and  I7512D.  These  measure¬ 
ments  monitor  the  leveling  of  the  guidance  platform  preparatory 
for  launch  and  test  purposes. 

4.  Roll,  Pitch  and  Azimuth  Memory  -  I7572D,  I7573D  and  I7574D. 

The  guidance  is  put  on  memory  prior  to  elevator  lift,  and  this 
memory  capability  is  therefore  monitored  to  evaluate  any  changes 
when  the  missile  arrives  at  launch  position. 

5.  Pitch.  Roll  and  Yaw  Gyro  Torque  -  I7591C,  I7592C,  and  I7593C. 
This  measures  the  torquing  signals  fed  to  each  respective  gyro 
axis  to  maintain  platform  alignment.  It  compensates  for  earth's 
rotation  and  normal  gyro  drifts. 
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6.  Pitch,  Roll  and  Azimuth  Servo  Error  -  I7549D,  I7550D  and 
I7551D.  These  are  measurements  of  the  error  signals  in  the 
platform  servos  which  maintain  the  platform  initial  orientation. 
However,  when  positioned  on  the  ground  these  signals  should 
be  near  null. 

7.  Zero  Lag  Output  #1  -  I7576D.  This  signal  is  associated  with  the 
azimuth  alignment  loop  and  provides  the  added  stability  in  the 
azimuth  alignment  servo  loop. 

8.  Alignment  Group  Radial,  Tangential  and  Axial  Vibration  - 
175380,  175390  and  175420.  These  measurements  monitor  the 
vibration  environment  of  the  theodolite  which  is  a  part  of  the 
alignment  group. 

9.  Temperature  Controls  Amplifier  Output  -  I7540V.  This  meas¬ 
urement  monitors  the  power  required  to  maintain  a  fixed  stable 
temperature  of  the  high  density  fluid  surrounding  the  spherical 
housings  whioh  contains  the  gyros,  on  the  stable  platform. 

10.  Twenty-One  Arms  Discrete  Commands  -  HGllX  thru  I7028X, 
DG30X,  r7G31X,  and  I7637X.  These  measurements  are  self 
explanatory  when  referred  to  In  the  measurement  tabulations 

11.  Indication  of  Start  Elevator  and  Elevator  Complete  H7807X, 

L/P  LOCK  ASSY  OPEN;  H7812X,  L/P  LOCK  ASSY  CLOSE. 

These' measurements  provide  a  time  history  of  "Elevator  Lift"  environ¬ 
ment  for  the  A 10. 

12.  A1Q  Pod  Environmental  Monitors  -  N7Q32T,  A7907T,  I7015T, 
N7048T,  N7150T,  N7050R,  N7153R,  N7134T,  N7040J.  The»v 
measurements  monitor  the  air  flow  rate,  tompornture,  and  re¬ 
lative  humidity  of  the  air  going  Into  B1  and  B2  Pods.  They  Aho 
monitor  the  air  Inside  the  B1  and  B2  Pods. 

A  disoussion  of  the  pod  cooling  Instrumentation  Is  in  the  air  conditioning 

section,  paragraph  "B.  " 
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RE-ENTRY  VEHICLE 

Basic  Category  Two  (2)  Tests  for  the  Re-entry  Vehicle  (R/V)  are  a)  to  prove  reliability, 
b)  determine  that  the  R/V  is  tactically  operational,  and  c)  evaluate  the  R/V  as  a  part  of 
the  weapon  system  to  determine  operational  limitations  and  capabilities.  The  units  in¬ 
volved  with  R/V  system  evaluation  are  as  shown  below  in  a  simplified  configuration: 


Instrumentation  requirements  for  the  Part  2  Program  are  listed  below: 

ME  AS  NO.  DESCRIPTION  REMARKS 

Y7052X  R/V  3ATT  HTR  THERMOST  Effective  only  on  Mark  3-Mark  4  always 

shows  positive  signal. 

Y7054X  L/C  POWER  Signal  is  sent  to  Launch  Control  Console 

(LCC)  from  GE  at  countdown  initiation. 

Y7055X  START  C/D  PWR  Signal  is  sent  from  GE  which  indicates 

another  bus  has  been  switched  in  to 
provide  power  to  select  the  target. 

Y705CX  28  VDC  VERIFICATION  GE  initiated  signals  to  ascertain  that  GE 

Y70G4X  113  VAC  VERIFICATION  is  receiving  operating  power  from 

Astronautics. 
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MEAS.  NO. 

DESCRIPTION 

REMARKS 

Y7059X 

R/V  CONTINUITY  (GOOD) 

Determines  that  electrical  continuity 
exists  through  the  R/V  circuits. 

Y7068X 

Y7061X 

MARK  3  R/V 

MARK  4  R/V 

Identity  loop  to  indicate  that  a  Mark  3 
or  Mark  4  R/V  is  installed  on  the 
flight  vehicle. 

Y7062X 

R/V  TACTICAL 

Signal  represents  a  summation  of  a 
series  of  R/V  relay  closures:  (a)  that 
the  GE  simulator  is  not  connected, 

(b)  that  the  target  selector  switch  is 
in  the  remote  position  and  the  "Test 
Power  Good"  switch  is  in  the  OF  F 
position. 

Y7065X 

START  C/D  VFY 

Signal  received  from  GE  acknowledging 
receipt  of  countdown  initiation  from  the 
Launch  Control  Console. 

Y7066X 

Y7067X 

TARGET  A  SET 

TARGET  B  SET 

Indicates  that  the  command  from  the 
LCC  (via  the  R/V  monitor)  has  been 
set  in  the  R/V. 

Y7069X 

Y7070X 

TARGET  A  SELECT 

TARGET  B  SELECT 

Indicates  that  the  R/V  prelaunch  moni¬ 
toring  set  has  received  the  target  com¬ 
mand  from  the  LCC. 

Y7071X 

START  C/D  SIGNAL 

Countdown  initiation  signal  sent  from 
LCC  to  GE. 

Y7072X 

+28  VDC 

Generated  by  GD/A  when  +28  VDC  sup¬ 
plied  to  R/V  prelaunch  monitor. 
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REVISION  "D"  CHANGES  MISSILE 


The  information  contained  under  Discussion  of  Missile  Instrumentation,  Section  I  should  be 
referred  to  for  a  description  of  reasoning  used  In  establishing  missile  instrumentation 
configuration. 

The  text  is  still  applicable  except  as  amended  below. 

IRSS  MODIFICATION 

The  launching  of  Missile  66E  pointed  up  the  desirability  of  expanding  the  IRSS  telemetry  to 
provide  a  greater  failure  analysis  capability.  This  increased  capability  requires  the  addi¬ 
tion  of  three  continuous  and  one  commutated  channels  (IRIG  channels  2,  3,  8  &  16)  to  the 
IRSS  kits  and  provides  channel  space  for  approximately  27  additional  telemetry  measure¬ 
ments.  The  new  baseline  (effec-  r.eon  launches  aitt  r  57F)  will  consist  of  the  present  instru¬ 
mentation  including  ECP  1260  plus  those  measurements  added  by  OST  -  ECP  8073.  The 
measurements  added  include  8  pressures,  3  temperatures,  2  valve  positions,  5  autopilot 
voltages,  1  at  eakv/ire.  and  1  conax  valve  command  voltage.  One  rate  gyro  and  2  pump 
speed  measurements  are  rechannelized  from  commutated  to  continuous  channels.  An 
auxiliary  signal  converter  will  be  utilized  to  house  channel  8  and  16  and  the  10  RPS 
commutator . 

Due  to  the  time  element  Missile  57F  received  the  minimum  IRSS  telemetry  changes  com¬ 
patible  with  launch  schedule.  The  measurements  added  Include  1  temperature,  1  pressure, 
1  breakwlre,  and  1  conax  valve  command  voltage  as  listed  below: 

A77GT  ENGINE  COMPARTMENT  AMBIENT  @  SUST.  HYD.  PUMP 

M32X  CONAX  VALVE  COMMAND 

H185P  SUST.  HYDRAULIC  PUMP  INLET  PRESSURE 

M186X  RECOVERABLE  CAMERA  PKG.  -  EJECTION  SIGNAL 

MEASUREMENT  P714T  (B2,  GAS  GENERATOR  COMBUSTOR)  was  deleted  to  provide 
channel  space  for  A778T. 
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The  following  measurements  have  been  added  to  the  basic  LRSS  Kits  (Ref.  Report  AZC- 
J7-068)  to  form  new  baseline  kitsf 

P529D  SUSTAIN ER  MAIN  LOX  VALVE  POSITION 

P30P  VERNIER  LOX  TANK  PRESSURE 

P27P  VERNIER  FUEL  TANK  PRESSURE 

F247T  BOOSTER  TANK  HELIUM  BOTTLES  TEMPERATURE 

M32X  CONAX  VALVE  COMMAND 

S373X  BOOSTER  CUTOFF 

S241X  SU STAINER  CUTOFF 

S376X  VERNIER  CUTOFF 

S248X  AUTOPILOT  PROGRAMMER  SW  17 

8379X  FERE  RETROROCKETS 

A778T  ENGINE  COMPARTMENT  AMBIENT  Q  SUST.  HYD.  PUMP 
A743T  AMBIENT  @  SU STAINER  INSTR.  PANEL 
H185P  SUSTAIN  ER  HYDRAULIC  PUMP  INLET  PRESSURE 
H224P  BOOSTER  HYDRAULIC  SYSTEM  LOW  PRESSURE 
P830D  SUSTAIN ER  FUEL  VALVE  POSITION 

P337P  SUST.  GAS  GEN  LOX  INJECTION  MANIFOLD 
P463P  SUST.  GAS  GEN  FUEL  INJECTION  MANIFOLD 
PIP  B1  LOX  PUMP  INLET 

P351P  SUSTAIN  ER  LOX  INJECTION  MANIFOLD 
•M185X  RECOVERABLE  CAMERA  PKG.  -  EJECTION  SIGNAL 
G504C  MOD  m  PULSE  BEACON  MAGNETRON 
G581E  MOD  III  RB  RF  OUTPUT 

Q594V  MOD  m  RATE  BEACON  PHASE  DET 


•  Excluding  Mlutle  83F. 
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The  following  measurements  are  rechannelized  from  commutated  to  continuous  channels: 

P04B  B1  PUMP  SPEED 

,  P349B  SU STAINER  PUMP  SPEED 

S52R  ROLL  RATE  GYRO 

RECOVERABLE  CAMERA  PACKAGE 

A  recoverable  camera  package  (RCP)  (measurement  M7  6  06N)  will  be  Installed  on  missiles 
being  launched  from  OSTF  #2.  The  RCP  consists  of  a  Milliken  model  DBM3  motion  picture 
camera  (400  frames  per  second)  loaded  with  200  feet  of  film  (40  frames  per  foot);  a 
Sylvania  flash  flood  lamp  model  FF33  which  burns  for  1.7  seconds  to  provide  an  illumina¬ 
tion  source,  and  a  battery  to  operate  both  lamp  and  camera.  The  camera  is  mounted  within 
a  carbo.i  bioxiJe  operated  ejector  tube  which  together  with  the  battery  and  illumination 
source  are  located  on  the  aft  end  of  the  Quad  [V  jettison  rail.  The  camera  lens  is  focused 
on  sustainer  engine  hardware  to  optically  observe  and  record  any  visual  abnormality  which 
occurs  in  the  engine  compartment  region  during  staging.  Filming  and  illumination  of  the 
engine  compartment  are  initiated  by  a  timer,  which  in  turn  is  triggered  by  the  booster  engine 
cutoff  (BECO)  signal.  Ten  seconds  after  BECO,  the  timer  initiates  the  gas  operated  ejector 
mechanism  and  the  camera  is  jettisoned  from  the  tube.  The  jettisoned  camera  contains  a 
baroswltch  operated  para-ballocn  which  opens  at  a  predetermined  altitude  and  a  SARAH 
beacon  transmitter  so  that  camera  impact  location  may  be  determined. 

Design  for  two  additional  RCP's  have  been  completed  and  locations  have  been  designated  as 
position  2  and  position  3.  Position  2  is  designed  to  mount  on  the  Quad  3  jettison  rail  at  ap¬ 
proximately  station  i200  with  camera  lens  facing  aft.  Position  3  is  planned  for  Quad  III 
approximately  37  degrees  off  the  X-axis  with  the  aft  end  of  the  ejection  tube  at  station  1133. 
This  camera  will  be  looking  at  the  booster  thrust  section  to  visually  record  booster  jettison 
events. 

RCP  position  1  will  be  employed  on  Missile  57F.  Other  misstles  in  this  series  are  presently 
planned  to  use  position  3  only. 
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IJFTOFF  CAMERAS 


Optical  coverage  of  the  engine  compartment  on  flights  after  67 E  will  be  accomplished 
through  the  use  of  two  electable  liftoff  cameras  (LOC).  The  purpose  of  these  cameras  is 
ta  visual  1/  detect  and  record  any  fires  or  live  ruptures  that  occur  during  engine  start  and 
missile  liftoff.  The  forward  camera  (measurement  M7604N)  whose  location  is  indicated 
as  position  S  will  be  Installed  at  station  1191  in  Quad  IE  approximately  15  degrees  off  the 
X-axis.  The  prime  componer*s  in  this  camera's  field  of  view  are  the  Suetainer  Lax  Pump 
and  Lax  Y  Ducting.  The  camera  will  be  ejected  at  an  angle  of  90  degrees  from  the 
missile  Z-axls. 

The  aft  camera  (measurement  M7605N)  will  he  located  in  Quad  IE  approximately  40  degrees 
off  the  X-axis.  Its  location  la  known  as  position  4.  Included  within  this  camera's  field  of 
view  are  part  of  the  tank  apex,  the  low  pressure  fuel  line  from  the  tank  and  various  com¬ 
ponents  within  this  area.  This  camera  will  be  ejected  at  an  angle  of  60  degrees  from  the 
missile  Z-axls.  For  recovery,  both  cameras  will  be  ejected  at  approximately  five  (5) 
seconds  after  missile  liftoff. 
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PRESSURE  PULSE  INSTRUMENTATION 


Several  measurements  will  be  added  *o  the  OSTF-2  facility  and  missiles  in  order  to  deter¬ 
mine  the  effects  of  a  pressure  pulse  such  as  occurred  on  the  launches  of  Missiles  67E  and 
57F.  Two  of  these  measurements  (A15C5P  and  A1586P)  will  be  located  inside  the  missile 
in  Quads  I  and  III  adjacent  to  the  heat  shield.  The  remaining  six  measurements  (L7017P 
through  L7016P,  L7601P,  and  L7602P)  will  be  located  external  to  the  missile.  Measure¬ 
ments  L76C1P  and  L7602P  will  be  mounted  on  the  launcher  and  located  adjacent  to  the  heat 
shield  inQuads  land  in.  Measurements  L7013P  through  L7016P  will  be  located  on  the 
flame  bucket  with  their  sensing  elements  facing  into  the  bucket. 

The  data  from  the  above  measurements  should  reveal  the  severity  of  the  pressure  pulse 
for  the  silo  configuration  and  should  also  provide  a  correlation  between  OSTF-1  and  OSTF-2. 
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DISCUSSION  OF  FACILITY  INSTRUMENTATION 


COMMUNICATION  SYSTEM 

The  design  of  the  operational  weapon  system  communications  equipment  will  be  verified  at 
OSTF  #2.  The  configuration  will  be  identical  to  Operational  Bases. 

ft  will  be  necessary  to  establish  that  the  sufficient  communications  channels  have  been  pro¬ 
vided  and  (hat  the  transmission  characteristics  are  adequate.  The  system  consists  of  41 
telephones  and  38  loudspeakers.  Refer  to  functional  schematic  7-6. 

The  above  will  be  determined  by  a  study  of: 

1.  The  amount  of  traffic  per  station. 

2.  Delays  per  station  due  to  simultaneous  calls. 

3.  Traffic  distribution. 

4.  Frequency  of  usage  of  various  systems,  e.g  ,  public  address,  dial. 

5.  Holding  times. 

6.  Post  operation  check-1  ists/questionnalres. 

7.  Time  intervals  in  relation  to  particular  activities. 

The  above  data  requirements  will  be  ascertained  from: 

Twenty  event  measurements  (N7051X  -  N7070X,  COM  STA  ON-OFF)  which  will  be  con 
nectod  to  tb-  stations  whose  usage  ts  greatest.  Aatronautics  will  supply  wiring  to  the 
communications  room  and  Kellogg  will  condition  and  connect  the  wiring  to  the  stations. 

Ten  channel*  of  voice  recording  (N*/072Y  -  N7081Y)  supplied  by  Kellogg  for  traffic 
analysis. 
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LAUNCH  CONTROL 


The  equipment  and  procedures  by  which  automatic  and  remote  operation  of  a  missile  launch 
is  effected  is  called  Launch  Control.  The  launch  control  operation  is  capable  of  being  per¬ 
formed  by  one  person,  the  Launch  Control  Officer.  The  system  is  primarily  a  relay  logic 
system,  time  sequenced  to  accomplish  the  launching  countdown  within  the  prescribed  time. 

A  minimum  of  fault  indications  will  be  provided  as  necessary  to  isolate  faults  on  a  subsystem 
basis.  The  Launch  Cortrol  Equipment  consists  of  one  Launch  Console  two  relay  logic  units, 
and  two  signal  responder  units.  The  launch  control  system  is  capable  of  maintaining  a  readi¬ 
ness  state  for  an  extended  period  of  time  Launch  Control  will  perform  static  monitoring  of 
'he  missile  and  AGE  subsystem,  and  by  comparison  to  the  respcnder  unit,  which  consists  of 
equipment  arranged  to  simulate  functional  circuitry  of  the  missile  and  AGE.  will  be  self- 
monltoritg.  The  signal  responders  will  have  the  capability  through  switching  connections  to 
respond  <o  ill  control  signals  originating  at  the  Launch  Console  or  at  the  Relay  and  Logic 
Units.  For  a  given  ir.put  signal  the  responders  will  provide  the  suitable  replica  to  permit  the 
full  operation  of  the  Launch  Control  system  This  will  permit  determination  that  the  relay 
logic  circuits  are  functioning  correctly.  The  responder  will  include  fault  insertion  to  test  the 
ability  of  the  system  to  detect  faults  and  to  provide  the  unit  proficiency  system  capabilities 
checks. 

MOBILE  APCHE  (Automatic  Programed  Checkout  Equipment)  Is  used  for  missile  system 
analysis  only.  MAPCHE  Is  in  essence  a  sophisticated  voltmeter  and  accomplishes  itn  check¬ 
out  of  systems  by  reducing  all  measurements  such  as  pressures  and  temperatures  to  voltages 
which  it  compares  to  internal  standards.  Voltage  ranges  for  each  test  are  contained  on 
punched  cards  and  a  go-  or  no-go  comparison  Is  made.  The  value  of  MAPCHE  lies  in  the 
high  speed  with  which  a  large  number  of  tests  can  be  accomplished  with  »  great  degree  of 
reliability.  MAPCHE,  like  Launch  Control  Is  self -checking,  therefore  no  instrumentation 
is  planned  to  evaluate  or  analyte  it. 

The  logical  place  to  gain  easy  access  for  AGE  Instrumentation  pickup  points  is  through  Launch 
Control,  sinoe  nearly  all  slguals  and  measurements  either  terminate  there  or  pass  through 
before  activating  other  sequences.  The  cables  to  the  Launch  Control  Console  axe  provided 
with  breakouts  in  the  form  of  cable  splices  to  allow  Instrumentation  connections  to  any  of  the 
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wires  in  the  cables.  The  following  breakout  cablen  are  provided  to  allow  rapid  connection  of 
contained  wires  to  the  recording  facility  via  a  patch  panel  and  appropriate  landlines  cables. 

107P111  107P149 

107P120  107P150 

107P143  107P151 

107P145 

If  necessary  other  breakout  cables  can  be  routed  and  connected  to  the  patch  panel,  but  at 
present  these  cables  contain  all  needed  pickup  points.  The  other  cable  breakouts  will  be 
ready  for  use  any  time  additional  instrumentation  is  needed,  but  will  remain  unconnected 
until  required. 

At  this  time,  the  following  instrumentation  will  be  used  to  monitor  '■he  launch  control 
operation. 

N7002X  SELECT  A  BUTTON,  and  N7003X  SELECT  B  BUTTON,  are  event  recordings  of  the 
application  of  electrical  power  from  the  STANDBY  BUS  to  Target  and  Roll  Voltage  set  cir¬ 
cuitry  when  these  buttons  are  pressed,  thus  partially  interlocking  the  light  indication  cir¬ 
cuitry  for  the  TARGET  A  SELECTED  or  TARGET  B  SELECTED  indicator  lights.  These 
indicator  lights  are  directly  above  the  select  buttons  on  the  Launch  Officer's  Control  Panel. 

N7024X  START  BUTTON,  N7028X  COMMIT  START  BUTTON,  and  N7042X  START  ABORT 
SWITCH,  are  event  recordings  of  application  of  electrical  power  to  the  COMMIT  START 
BUS,  (N7024X  monitoring  initiating  of  the  countdown)  and  the  START  ABORT  BUS.  The 
power  is  applied  by  pressing  these  buttons.  Activation  of  the  ALARM  RESET  SWITCH 
(N70.10X)  shuts  off  the  launch  control  console  alarm  buzzer,  permitting  the  alarm  to  be 
available  for  further  warning.  In  addition  to  the  above,  two  color  16mm  motion  picture 
cameras  (N77541L.  NWSSJ^-wiiLbe  utilized  to  obtain  data  on  Launch  Console  displays  and 
operator  action  during  a  countdown. 

In  order  to  show  that  all  Launch  Control  and  missile  systems  receive  adequate  activation 
voltage,  and  that  all  power  supplies  provide  the  specified  power  required,  the  following 
measurements  have  been  added: 
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E7003V 

28  VDC  GND  VOLTAGE 

E7004V 

400  CPS  GND  VOLTAGE 

E7005V 

28  VDC  A/B  VOLTAGE 

E7006V 

400  CPS  INVERTER  OUT 

E7007V 

440  V  IN  TO  DC  SUP 

PROPE L1ANT  LOADING 
A.  FUEL  LOADING 


The  fuel  loading  system  is  unique  in  that  fuel  i3  stored  in  the  missile  in  lieu  of  sep¬ 
arate  tank  storage.  Fuel  is  initially  transferred  from  a  fuel  tank  truck  at  grade  level 
through  silo  plumbing  and  fuel  loading  prefab  at  a  flow  rate  of  approximately  230 
gallons -per-minute .  This  flow  (P7569R)  i3  monitored  by  a  turbine  tvpe  flow  meter 
installed  in  the  4  inch  fill  line.  Pressure  instrumentation  (P7691P,  P7909P)  will  be 
used  to  determine  if  excessive  pressure  surges  exist  in  the  fuel  loading  prefab 
plumbing  which  could  be  detrimental  to  the  hardware  Fuel  flow  into  the  missile 
requires  that  valve  F-I  and  the  airborne  fill-and-drain  valve  be  open.  Valve  posi¬ 
tions  for  F-l  (P7922X,  P7923X)  and  the  airborne  valve  (P7934X,  P7935X)  will  be 
mo;iitored  by  these  discrete  measurements. 

Two  dual  element  sensors  installed  in  the  missile  give  discrete  level  indications  as 
fuel  covers  the  sensors.  The  lower  sensor  A  and  B  elements  (U7021X,  U7022X) 
must  be  wet  and  the  upper  sensor  A  and  B  elements,  (U7023X.  U7024X)  must  be  dry 
to  indicate  correct  fuel  level.  These  level  measurements  will  also  verify  operation 
of  the  fuel  portion  of  the  PLCU.  A  delta -pressure  measurement  (U7081P),  will  be 
used  to  verify  fuel  level  with  respect  to  sensor  activation 

As  fuel  is  transferred  to  the  missile,  its  temperature  is  monitored  at  the  fuel  loading 
prefab.  This  temperature  is  used  to  determine  the  level  to  which  the  fuel  leveling 
tank  is  filled.  Two  temperatures  (P7572T,  P7566T)  in  the  missile  fuel  tank  and  at 
the  launch  platform  r iso-  off  disconnect  will  verify  operation  of  the  fuel  leveling  sub¬ 
system.  The  fuel  leveling  tank  is  sized  to  a  volume  commensurate  with  maximum 
fuel  temperature  variations.  Heat  transfer  to  or  from  the  loaded  fuel  in  the  missile 
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during  long  periods  will  cause  the  fuel  to  either  increase  or  decrease  in  volume  and 
thus  require  corrective  action  to  restore  the  desired  volume.  The  fuel  leveling  tank 
receives  or  transfers  fuel  in  response  to  the  corrective  action  required.  Depending 
on  inlet  fuel  temperature  during  initial  loading,  the  fuel  leveling  tank  is  filled  to  one 
of  two  levels.  For  fuel  temperatures  above  85#F,  the  tank  is  filled  completely 
(monitored  by  P7938X).  For  fuel  temperature  between  55* F  and  85* F  the  tank  is 
filled  to  the  50%  level  (P7939X).  For  fuel  temperatures  below  55*F,  the  tank  is  left 
e.npty. 

Pressurization  for  the  fuel  leveling  tank,  associated  plumbing  and  pneumatic  control 
pressure  for  automatic  valves  F-l,  F-2,  F-3,  and  F-4  is  supplied  from  a  GN2  cyl¬ 
inder  mounted  on  the  fuel  loading  prefab.  Instrumentation  installed  to  monitor  the 
GN2  pressure  (P7911P)  and  temperature  (P7908T)  will  be  used  to  determine  gas 
usage  and  supply  adequacy  during  a  countdown.  The  leveling  tank  ullage  pressure 
(P75G7P)  and  vent  valve  positions  (P7195X,  P7196X),  will  furnish  data  on  GN2  valve 
and  regulator  action.  Sequence  measurements  (P7930X,  P7931X)  will  monitor  posi¬ 
tion  of  the  fuel  leveling  tank  pressurization  valvo  NF-1,  while  the  pressure  equalizing 
valve  NF-2  position  will  to  monitored  by  P7932X  and  P7933X.  Automatic  fuel  valves 
F-l,  F-2  and  F-3  will  be  monitored  for  the  closed  position  (P7923X,  P7925X,  P7927X) 
as  well  as  the  open  position  (P7922X,  P7924X,  P7926X).  Positions  (P792SX.  P7929X) 
of  the  fuel  drainback  valvo  NF-4  (drainbuck  from  the  fuel  fill  line  to  the  leveling  tank) 
will  also  be  monitored.  All  valvo  position  indications  (as  listed  above)  will  be  ut,od 
for  analysis  of  valvo  scquenc'ng,  vulvo  operation  and  system  routines  required  by  an 
operational  alto. 

Draining  tho  fuel  from  the  misallo  tank  to  grrdo  level  requires  operation  (P793GX)  of 
the  centrifugal  fuel  pump  F-ll.  Presauro  instrumentation  at  tho  pump  inlet  (P7G89P) 
and  discharge  (P7G88P)  will  determine  tho  pressure  differential  through  tho  pump  and 
that  pump  output  satisfies  operational  requirements.  Pressure  drop  (P7090P)  across 
tho  fuel  filter  F-10  will  dotormlno  fuel  cleanness  and  that  tho  filtering  unit  meets  op¬ 
erational  requirements,  Two  pressures  (P7092P.  P7693P)  at  the  elevator  disconnect 
and  at  the  rise-off  disconnect  will  bo  monitored  to  detect  excessive  pressure  drops 
during  Une  drain  which  could  enuse  fill  lino  collapse.  The  fuel  liquid  sensor  at  the 
stub-up  (oscillating  crystal  typo)  will  bo  monitored  (P7037X)  to  verify  proper  operation 
within  tho  operational  requirements. 
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Prevalves  will  be  incorporated  into  the  missile  low  pressure  fuel  ducting  to  contain 
the  fuel  continuously  stored  in  the  missile  tank  Pressure  instrumentation  installed 
at  the  fuel  turbopump  inlets  (P7002P,  P7004P,  P7055P)  will  reveal  if  the  prevalves 
have  opened  or  closed  on  command  and  thus  verify  the  operational  requirements. 


)UID  OXYGEN  LOADING 


The  operational  liquid  oxygen  loading  system  has  been  revised  to  include  a  rapid  top¬ 
ing  system  which  replaces  the  slug  unit  used  for  final  LO2  loading  against  sequence 
IH  (flight)  pressurization. 


The  main  LO2  storage  tank  and  the  LO2  topping  tank  are  initially  filled  from  resupply 
trailers  located  at  grade  level  The  operation  of  the  fill  system  will  be  established  by 
monitoring  the  pressure  drop  (P7707P)  through  the  resupply  filter  L-12  and  the  pres¬ 
sure  (P7917P)  at  the  inlet  of  valve  L-7  which  is  opened  to  fill  the  main  L02  storage 
tank.  Since  there  is  only  one  supply  line  for  the  separate  storage  tanks,  fill  valve  se¬ 
quencing  is  necessary  to  assure  control  over  L02  flow  during  filling  operations  from 
the  resupply  trailers.  Sequence  measurements  of  the  main  storage  tank  fill  valve  L-7 
(P7957X,  P7958X)  and  the  topping  storage  tank  fill  valve  L-6  (P7959X,  P7960X)  will  be 
taken  to  ascertain  proper  valve  operation.  Initial  filling  of  the  L0o  main  storage  tank 
will  be  verified  by  a  sequence  measurement  (P79>7X)  monitoring  the  full  level  Indication. 


Missile  liquid  oxygen  loading  is  controlled  by  a  propellant  loading  control  unit  in  con¬ 
junction  with  four  dual  element  liquid  level  sensors  mounted  in  the  missile  liquid  oxy¬ 
gen  tank.  Dual  element  sensors  forestall  the  possibility  of  losing  a  signal  and  thus 
preventing  tanking  to  the  100%  full  level  LO^  rapid  load  la  terminated  by  the  95  per¬ 
cent  sensors  (U7011X,  U7015X)  while  fine  load  is  terminated  by  the  topping  low  sensors 
(U7012X,  U7016X).  Topping  action  f  '  les  until  the  level  reaches  the  topping  high 
sensors  (U7013X.  U7017X)  During  unit  sequence  the  rapid  topping  system  fills 

the  missile  to  the  100  percent  level  (V..a4X,  U7018X)  to  complete  LOa  loading  prior  to 
raising  the  launch  platform.  An  Independent  delta  pressure  measurement  (U7 682 P) 
across  the  top  one-third  of  the  LOj  tank  is  used  as  a  check  on  sensor  level  Indications, 
while  another  delta  pressure  measurement  (U7080P)  across  the  entire  tank  is  used  as 
an  over-all  check  on  the  loading  operation  with  respect  to  level  indications 
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Transfer  of  LO2  from  the  storage  tanks  to  the  missile  is  accomplished  by  pressuriz¬ 
ing  the  storage  tanks  with  GN2  and  actuating  automatic  valves  in  the  proper  sequence. 
The  inlet  (F7057P)  and  outlet  (F7058P)  pressures  of  pressurizing  valve  N-2  with  two 
strain  measurements  (P7183S,  P7184S)  will  verify  valve  operation  and  line  integrity. 
The  ullage  pressures  in  the  main  storage  (P7549P)  and  topping  (P7709P)  tanks  will  be 
measured  to  obtain  valve  sequencing  and  gas  supply  regulation  information.  Flow 
rate  (P7564P,  P7914P)  during  LO2  rapid  loading  will  be  in  the  order  of  5500  GPM 
and  will  be  monitored  by  use  of  a  venturi  flowmeter.  Since  high  ilow  rate  capability 
is  coupled  to  system  pressure  differences,  the  inlet  pressures  to  rapid  load  valve 
L-2  (P7914P),  fine  load  valve  L-l  (P7913P)  and  pressure  (P7565P)  in  the  main  LO2 
line  will  be  monitored.  This  pressure  instrumentation  will  also  determine  if  the  hy¬ 
draulic  snubbers  on  valves  L-l  and  L-2  perform  properly  to  prevent  the  valves  from 
slamming  shut  with  a  resultant  damaging  pressure  surge  upstream  of  the  valve3. 
Pressure  drop  (P7699P)  across  the  main  LO2 filter  L-15  will  determine  LO2  cleanness 
and  that  the  filtering  unit  meets  operational  requirements.  The  position  of  the  rapid 
load  valve  L-2  (P7225X,  P7227X),  fine  load  valve  L-l  (P'T226X,  P7228X),  and  air¬ 
borne  fill  and  drain  valve  (P7963X,  P7964X)  will  be  recorded  to  provide  valve  timing 
data  for  verification  of  operational  performance.  A  pressure  survey  covering  the 
rapid  load  valve  (P7700P)  the  fine  load  valve  (P7701P)  and  the  drain  valve  (P7706P) 
will  determine  if  the  pressure  drop  across  these  valves  are  compatible  with  the  nec- 
cessary  operational  flow  rate.  Data  to  determine  operational  chilldown  requirements 
will  be  provided  by  monitoring  the  temperature  and  pressure  of  the  main  LO2  line  at 
the  elevator  disconnect  (P7571T,  P7578P)  at  the  rise-off  disconnect  (P7698T,  P7697P1 
and  the  topping  line  at  the  elevator  disconnect  (P7114T,  P710CP)  and  at  its  rise-off 
disconnect  (P7702T,  P7G9GP). 

The  topping  control  unit  (TCU)  Is  designed  to  provide  three  different  L02  flow  rates 
with  a  constant  ullage  pressure  (approximately  1G0  PSIG)  in  the  topping  tank.  Throe 
automatic  valves  control  these  Uow  rates  in  relation  to  countdown  progression.  Con¬ 
trol  pressure  (P7105P)  for  those  valves  will  bo  monitored  at  the  TCU  manifold. 

Bleed  LO2  flow  rate  (P7109P)  will  monitor  the  operation  required  to  maintain  the 
ground  transfer  line  temperature  (P7114T)  below  -290* F  during  a  hold  poriod.  Top¬ 
ping  valve  L-GO  position  (P7117X,  P7118X)  rapid  topping  valve  L-50  position  (P7113X, 
P711GX)  and  topping  tank  vent  valve  positions  (P7193X,  P7194X)  In  conjunction  with 
topping  flow  rato  (P7104P)  will  determine  operational  capability  with  rospeot  to  LC>2 
flow  rate  and  valve  sequencing.  LO2  topping  tank  level  (P7530P)  will  verify  adequate 
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LO2  supply  to  prevent  the  transfer  of  gas  instead  of  LO2  to  the  missile.  Topping 
vaive  L-60  i3  opened  at  the  start  of  the  commit  sequence  and  is  used  to  fill  the  mis¬ 
sile  from  the  99.25  percent  level  to  the  100  percent  level  against  sequence  HI  (flight) 
pressure.  Thus,  the  missile  liquid  oxygen  tank  is  at  the  100  percent  full  level  prior 
to  raising  the  launch  platform.  A  pressure  survey  (P7106P,  P7107P,  P7108P),  will 
determine  the  pressure  drop  across  the  TCU  while  two  temperatures  (P7113T,  P7114T) 
will  determine  heat  input  to  the  TCU. 

The  TCU  is  also  used  to  drain  and  vent  the  main  LO2  transfer  line  prior  to  raising 
the  launch  platform.  Valve  position  of  N-80  (P7129X,  P7130X)  and  N~60  (P7131X, 
P7132X)  along  with  the  main  LO2  line  drain  pressure  (P7135P)  will  determine  opera¬ 
tional  adequacy  of  the  system. 

The  inlet  pressure  (P7915P)  to  the  missile  drain  valve  L-16,  the  pressure  drop 
(P7706P)  across  this  valve  and  position  (P7238X,  P7240X)  of  the  valvo  will  provide 
data  to  determine  valve  action  and  whether  or  not  excessive  pressure  drops  occur 
during  drain. 

Sequence  measurements  (P7223X,  P7236X)  of  the  L02  storage  tank  vent  valve  will 
provide  valve  timing  data  with  relation  to  the  fill  and  drain  procedures.  Tive  over-all 
engine  compartment  environment  and  temperature  gradient  and  distribution  will  be 
established  by  an  extensive  array  of  ambient  temperature  measurements  (P7812T 
through  P7827T). 

C.  LNo -HELIUM  TRANSFER 

Gas  from  the  two  helium  storage  bottles  and  the  GN2  supply  goes  directly  into  the 
Pneumatlo  Distribution  Unit  (PDU).  From  there  it  is  routed  to  the  LN2  Helium  heat 
exchanger,  the  Helium  Charge  Unit  (HCU),  the  miseleborno  control*  bottle,  and  the 
Pressure  Control  Unit  (PCU).  The  adequacy  of  the  helium  and  GN2  supply  to  the  PDU 
will  be  determined  by  pressure  measurements  at  the  PDU  Inlets  (F7723P,  P7724P, 
J7T28P).  The  quantity  of  helium  used  during  test  operations  will  be  calculated  from 
temperature  (F7836T,  F7837T)  and  pressure  (F7723P,  F7724P)  Information.  LN2 
Helium  heat  exchanger  efficiency  and  pressure  drop  will  be  exhibited  by  temperature 
and  pressure  instrumentation  in  the  heat  exoiunger  helium  inlet  (F7714T,  F771BP) 
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and  outlet  (F7713T,  F7717P)  duet3.  The  effectiveness  of  the  LN2  coaxial  shroud 
around  the  helium  charge  line  to  the  missile  will  be  obtained  by  a  temperature  in¬ 
strument  at  the  missile  riseoff  disconnect  (F7745T).  Instrument  air  regulation  will 
be  exhibited  by  a  pressure  measurement  (F7727P). 

Liquid  nitrogen  is  loaded  into  the  shrouds  surrounding  each  missileborne  tank  pres¬ 
surization  sphere.  As  liquid  nitrogen  is  a  critical  commodity  in  the  silo,  the  amount 
of  liquid  nitrogen  flowing  from  the  storage  tank  (F7719R)  will  be  measured.  Since 
liquid  flow  rate  is  sensitive  to  pressure  drops  in  the  system,  pressure  instrumenta¬ 
tion  in  the  missile  LN2  riseoff  disconnect  (F7020P)  and  missile  LNj  shroud  (F7713P) 
will  verify  system  design  criteria. 

The  Helium  Charge  Unit  (HCU)  keeps  the  missileborne  tank  pressurization  bottles 
fully  charged  during  missile  elevation  and  countdown.  The  ability  of  the  HCU  to 
maintain  pressure  in  the  missileborne  spheres  and  the  amount  of  helium  utilized 
will  be  monitored  by  pressure  (F7735P)  and  temperature  (F773GT)  instrumentation 
in  the  HCU  discharge  line.  HCU  response  and  deadband  will  be  exhibited  by  pressure 
and  temperature  measurements  in  the  missile  fuel  tank  ullage  pressure  sensing  line 
(F7737P,  F7738T). 

The  Pressure  Control  Unit  (PCU)  maintains  missile  tank  pressures  l.t  all  times  except 
during  missile  elevation  and  flight.  The  pressure  at  which  helium  is  supplied  to  the 
missile  by  the  PCU  will  be  determined  by  pressure  measurements  in  each  pressuriza¬ 
tion  line  (F7729P,  F7730P),  Tomporature  instrumentation  in  the  PCU  pressurization 
ducts  (F7017T,  F7018T)  will  exhibit  the  condition  of  the  gas.  Pressure  measure¬ 
ments  in  the  LOX  and  Fuel  tank  pressurization  ducts  at  the  riseoff  disconnects 
(F7013P,  F7000P)  will  indicate  the  magnitude  of  pressure  losses  to  be  expected  in 
the  prossurizatlon  lines. 

D.  OA.3EOU3  NITROGEN  PHES.3UHIZAT1QN 

Gaseous  nitrogen  pressurizes  the  fuel,  liquid  oxygen,  and  liquid  nitrogen  storage 
tanks,  and  ths  liquid  oxygon  topping  tank  to  enable  propellant  transfer.  Gaseous 
nitrogen  is  also  supplied  to  the  nitrogen  control  unit  (NCU)  and  the  pneumatio  dis¬ 
tribution  unit  (PDU)  to  perform  various  nervice  functions. 
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As  gas  supplies  are  a  critical  item  in  the  silo  concept,  the  pressure  (P7546P)  and 
temperature  (P7547T)  of  the  gas  from  the  nitrogen  bank  supplying  the  NCU,  PDU, 
and  fuel  prefab  will  be  monitored  to  provide  gas  usage  and  system  adequacy  informa¬ 
tion.  The  LOX  storage  tanks  GNo  supply  pressure  will  be  measured  at  the  bottle 
manifold  (P7056P).  Ullage  and  pressurization  line  pressure  measurements  for  the 
main  LOX  (P7549P,  P7710P)  and  topping  (P7709P,  P7711P)  storage  tanka,  in  con¬ 
junction  with  LOX  storage  tank  vert  valve  position  (P7223X,  P7236X)  and  pressuriza¬ 
tion  valve  inlet  pressure  (P7972P)  information  will  determine  over-all  system 
performance. 

AIR  CONDrr TONING 

A.  FACILITY  HEATING.  VENTILATING  AND  AIR  CONDITIONINq 

Proper  functioning  of  the  launch  site  depends  on  the  ability  of  the  air  conditioning  sys¬ 
tem  to  maintain  a  proper  environment  for  all  equipment.  Ar.  extonnive  temperature, 
humidity  and  air  velocity  survey  will  be  made  at  OSTF-2.  This  will  involve  40  total 
measurement*  distributed  throughout  the  silo  und  launch  control  center.  See  Figures 
13  and  14. 

Some  of  the  steady  state  parameter*  will  be  manually  recorded  using  portable  instru¬ 
ment*.  These  are  the  air  tntako  and  exhaust  tempo  rat  urea  of  the  electrical  equip¬ 
ment  cabinets  located  on  level  3  of  the  *lio,  (N7031T  through  N7G30T)  and  relative 
humidities  In  the  alio  and  launch  control  buJldmg.  (N769r>J,  N7800J.  N16S7J,  N7901J 
and  N7802J). 

During  various  phtsts  of  testing,  't  may  b«  doairnble  to  measure  temperatures  and 
relative  humidities  at  locations  not  specifically  defined  in  this  report.  These  portable 
instruments  would  also  be  available  for  this  purpose. 

Temperatures  within  ducts  and  other  high  air  flow  areas  .nay  change  rapidly  ovr  - 
short  period  of  time.  In  UJs  case  it  would  be  deslrablo  to  record  those  on  remu  m 
instruments.  Measurements  planned  for  i emote  recording  are:  N7B79T  through 
N7588T,  N7B97T  through  N7620T,  N7646T  and  N7807T. 
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investigated.  The  engine  compartment  is  supplied  with  air  from  a  forced  air  heater 
located  below  the  8th  level  of  the  silo.  To  ensure  that  the  missile  engine  compart¬ 
ment  is  receiving  enough  air  at  the  proper  temperature,  the  pressure  and  the  tem¬ 
perature  of  the  air  will  be  measured.  F7722P  will  determine  the  pressure  and 
F7721T,  the  temperature. 

Certain  fluids  and  materials  present  in  the  engine  compartment  must  be  within  a 
specified  temperature  range  ir.  order  to  have  a  satisfactory  engine  start.  Among 
these  items,  the  main  engine  hypergolic  fluid  (P7802T,  P7803T,  P7806T)  and  the 
hydraulic  fluid  to  the  sustainer  engine  actuators  (P7181T,  P7182T)  will  be 
instrumented. 

LAUNCH  PLATFORM  INST  RUM  ENTAT  ION 

During  the  raising  and  lowering  tests  of  the  launch  platform,  it  will  encounter  both  sus¬ 
tained  and  transient  accelerations.  The  magnitudes  and  directions  will  be  determined  by 
N7842A  through  N7849A.  See  figure  18.  During  an  actual  launch,  vibration  data  will  be 
obtained  with  six  i  50G  accelerometers  in  the  following  locations. 

1.  Flame  deflector  area  (N7829A  and  N7830A) 

2.  Directly  below  the  missile  (N7831A,  N7832A) 

3.  Fourth  level  of  the  launch  platform  (N7833A,  N7834A) 

MISSILE  LIFTING  SYSTEM 

A.  GENERAL 

The  missile  lifting  system  consists  of  AGE  and  facility  equipment  which  support  the 
missile  in  the  Silo  during  standby  and  delivers  it  to  the  ready  position  for  launching. 
It  contains  the  following  major  subsystems  used  during  countdown  and  launch. 

1.  Launch  Platform  Drive  Mechanism 

2,  Launch  Platform  Lock  System 
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3.  Door  Closure 

4.  Crib  Lock 

B.  LAUNCH  PLATFORM  DRIVING  MECHANISM 


The  drive  mechanism  consists  of  two  125  HP,  40Qv  60  cycle  3-phase  motors,  speed 
reducer,  brake,  drive  cables,  motor  control  center,  and  counterweight. 

During  the  countdown  cycle  the  drive  mechanism  is  operated  at  high  speed  to  get  the 
missile  in  firing  position  within  countdown  time  requirements.  In  order  to  stay 
within  available  power  limitations  rue  lowering  cycle  is  accomplished  at  slow  speed. 
Power  limitations  also  require  slow  speed  operation  when  hoisting  the  empty  launcher 
platform. 


> 
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design  indicates  use  of  linear  potentiometer  transducers.  They  would  be 
affixed  between  the  wall  of  the  3ilo  and  the  movable  crib. 

2.  Six  ±  4G  accelerometers  will  be  positioned  as  required  for  each  test.  These 
measurements  are  designated  as  "movable  accelerometers"  and  are  N7542A, 
N7543A,  N7741A,  N7742A,  N7743A,  and  N7744A. 

3.  Four  ±  20G  accelerometers  are  also  to  be  monitored:  two  on  the  first  level  of 
the  crib  (N7S35A,  N7836A);  and  two  located  between  the  first  and  second  level 
of  the  crib  (N7S37A.  N7333A). 

4.  One  ±  5G  accelerometer  is  to  be  located  on  the  third  level  (N7339A);  and 
another  *  5G  accelerometer  on  the  fifth  level  (N7840A). 

Twelve  alternate  locations  are  planned  for  these  same  accelerometers.  During  the  latter 
part  of  the  drop  test  they  will  be  moved  to  the  following  locations: 


N7320A 

Hydraulic  Manifold 

Figure 

732 18A 

N7330A 

Pipe  oux  of  Hydraulic 
manifold  (L/P  2nd  level) 

Figure 

732 18A 

N7831A 

Umbilical  Junction 

Box  (L/P  2nd  level) 

N7832A 

Low  speed  motor, 
coupling  actuator 
(Crib  1st  level) 

F<gur« 

'<  32 14  A 

N7833A 

L/P  Lock  Actuator 
(L/ P  2nd  level) 

Figure 

732  IDA 

N7834A 

Horizontal  crib  lock 
(crib.  1st  level) 

FlRuro 

732 13A 

N7835A 

Hydraulic  Power  Pack 
(Crib  2nd  level) 

Figure 

7321  a A 

N7830A 

Hydraulic  Pump  motor 
mount  (crib,  2nd  level) 

N7837A 

Optimum  location  to 
!>«  selected 
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AMF  Logic  Rack 
(small  component  X 
axis)  optimum  location 
to  be  selected. 

Personnel  Elevator, 

Drive  motor  mount 
Chilled  water  pump 

(crib,  4th  level)  Figure  73217A 

LOAD  CELLS  &  FACILITY  MISSILE 

The  facility  missile  will  rest  upon  four  load  cells  (N7962S  through  N7965S)  which  will  record 
both  positive  and  negative  forces  to  be  imposed  upon  the  main  support  longerons  of  the 
actual  missile  during  raising  and  lowering  operations. 

The  facility  missile  has  springs  around  its  thrust  barrel  section  in  order  to  mot  i  closely 
simulate  the  stiffness  of  an  actual  missile  so  that  the  same  dynamic  response  will  be  ob¬ 
tained  from  external  loads  In  addition  strain  gages  on  each  of  the  four  springs  tN7958S 
through  N7961S)  will  act  as  backup  measurements  and  also  will  be  useful  in  determining 
dynamic  loads.  (See  Illustration,  Page  7-4. ) 

ACCELERATION  AND  DEFLECTION  MEASUREMENTS 

Teats  will  be  performed  to  determine  If  the  missile  will  be  adequately  supported  and 
properly  stabilized  during  ascending  and  descending  platform  operations  As  the  launch 
platform  is  raised  or  lowered,  two  accelerometers  on  the  missile  nose  (A7541A.  A7542A) 
will  sense  the  rate,  direction  and  amplitude  of  the  horizontal  movements. 

Two  measurements  will  monitor  missile  vertical  alignment  in  tho  X(A7828D)  and  Y(A782‘)D) 
exes.  Pendulous  type  accelerometers  will  bu  utilized  as  these  instruments  have  good  sen¬ 
sitivity  and  accuracy.  The  occeleromoter  outputs  wtll  be  Integrated  twice  to  obtain  missile 
displacement  information.  These  measurements  will  determine  how  much  the  missile  shifts 
from  the  vertical  during  raising  and  lowering  operations. 


N783SA 

N7839A 

N7840A 
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MISSILE  LIFTING  SY5TEM 

A.  GENERAL 

The  missile  lifting  system  consists  of  AGE  and  facility  equipment  which  support  the 
missile  in  the  3ilo  during  standby  and  delivers  it  to  the  ready  position  for  launching. 
It  contains  the  following  major  subsystems  used  during  countdown  and  launch. 

1.  Launch  Platform  Drive  Mechanism 

2.  Launch  Platform  Lock  System 

3.  Door  Closure 

4.  Crib  Lock 

B.  LAUNCH  PLATFORM  DRIVING  MECHANISM 


The  drive  mechanism  consists  of  two  125  HP,  400  v  60  cycle  3-phase  motors,  speed 
reducer,  brake,  drive  cables,  motor  control  center,  and  counterweight. 

During  the  countdown  cycle  the  drive  mechanism  is  operated  at  high  speed  to  get  the 
missile  in  firing  position  within  countdown  time  requirements.  In  order  to  stay  within 
availablo  power  limitations  the  lowering  cycle  is  accomplished  at  slow  speed.  Power 
limitations  also  require  slow  speed  operation  when  hoisting  the  empty  launcher 
platform. 

The  integrity  of  the  missile  and  the  silo  depend  upon  proper  performance  of  the  L/P 
drive  mechanism.  The  ability  of  the  system  to  function  within  the  allotted  time  limit 
plus  the  capabiluy  of  the  system  to  develop  the  required  forward  and  reverse  torque 
for  L/P  control  during  rise  will  be  obtained  by  monitoring  L/P  displacement  (N7908D), 
motor  torque  (N7804F)  and  motor  RPM  (N7803B).  Performance  of  the  L/P  braking 
system  will  be  obtained  by  measuring  the  actuation  signal  (H7813X)  and  brake  cylinder 
actuation  pressure  (H7529P). 


PAGE  NO.  2-21 


THIS  MATERIAL  CONTAINS  INFORMATION  AFFECTING  THE  NATIONAL  DEFENSE  OF  THE  UNITED  STATES  WITHIN  THE  MEANING  OF  THE  ESPIONAGE  LAWS,  TITLE 
II.  U.S.C..  SECTIONS  793  ANO  794,  THE  TRANSMISSION  OR  REVELATION  Of  WHICH  IN  ANT  MANNER  TO  AN  UNAUTHORIZED  PERSON  IS  PROHISITEO  IT  LAW 


■CQMRftEMTIAUi 


UMW&Effffflt, 

GENERAL  DYNAMICS  j  ASTRONAUTICS 

REPORT  NO.  AE60-0653 
6  DECEMBER  1961 


The  drive  cables  are  anchored  to  the  tension  equalizer  and  to  the  counterweight.  A 
portable  strain  measuring  device  (N7923S)  will  be  used  to  periodically  check  cable 
tension.  The  tension  equalizer  is  a  three  bar  linkage  that  enables  loads  to  be  dis¬ 
tributed  equally  to  the  lift  cables  to  compensate  for  varying  conditions.  Is  displace¬ 
ment  (N7935D)  will  be  monitored  to  insure  proper  performance  during  L/P  raising 
and  lowering  operations. 

The  most  critical  portion  of  Launch  Platform  displacement  is  prior  to  reaching  the  up- 
lock  or  down-lock  strikers.  The  Launch  Platform  is  to  be  stopped  in  approximately 
13  inches  of  travel  at  creep  (1  inch/sec)  speeds.  High  accuracy  measurements  of 
velocity  will  be  monitored  during  the  last  7  inches  of  up  (N7980L,  N7981L)  or  down 
(N7982L)  travel,  with  observer  cut-off  capability  in  the  event  of  a  malfunction. 

Counterweight  vertical  (N7912A),  lateral  (N7913A)  and  transverse  (N7914A)  accelera¬ 
tion  will  be  monitored  in  conjunction  with  launch  platform  vertical  displacement 
(N7908D)  to  establish  impact  loading,  counterweight  wobble,  and  counterweight/ launch 
platform  alignment. 


LAUNCHER  PLATFORM  LOCKING  SYSTEM 

The  Launcher  Platform  Lock  System  consists  of  mechanical  locks  at  the  third  level  of  the 
launcher  platform  which  lock  against  strikers  on  the  crib  at  both  the  lower  and  raised  posi¬ 
tions  of  the  launcher  platform.  Each  of  the  locks  has  two  hydraulic  cylinders,  one  of  which 
is  the  lock  actuator,  the  other  drives  a  wedge  to  hold  the  lock  actuator  in  locked  position. 
Hydraulic  power  is  supplied  through  the  umbilical  loop  by  the  Missile  Lift  Hydraulic 
Power  System. 

Performance  of  the  launch  platform  locks  and  wedge  locks,  and  any  resulting  peak  cylinder 
pressures  will  be  obtained  by  monitoring  their  closing  (locking)  pressures  (H7516P,  H7528P) 
and  main  lock  opening  (H7976P)  pressure.  Solenoid  valve  actuation  (H7807X,  H7812X)  will 
provide  event  start  and  stop  times  for  pressure  versus  time  data. 
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DOOR  CLOSURE  SYSTEM 


The  Door  Closure  System  consists  of  two  breakaway  hydraulic  cylinders  and  one  door 
closure  hydraulic  cylinder  for  each  of  the  two  doors.  Each  door  operates  separately  from 
the  other  door  except  for  control  interlocks  which  insure  proper  logic  sequence.  These 
same  interlocks  are  also  tied  into  the  launcher  platform  drive  mechanism  logic  units. 

Solenoid  pilot  valve  activation  (H7805X,  H7806X,  H7810X,  H7811X)  for  each  door  (open  and 
close)  and  head  end  (opening)  pressures  (H7981P,  H7982P)  will  be  monitored  to  determine 
pressure  vs  time  data  for  system  performance  and  sequencing.  Cylinder  rod  end  pressures 
(H7975P,  H7986P)  will  also  be  measured  to  determine  peak  pressures  and  snubbing  action 
as  the  doors  reach  the  extremes  of  travel  while  opening.  Door  angular  position  (H7987D, 
H7988D)  will  be  taken  for  tracking  studies  and  correlation  with  L/P  travel  for  proper 
sequencing. 


CRIB  LOCKING  SYSTEM 


The  Crib  Lock  System  consists  of  three  hydraulic  actuators  for  the  horizontal  crib  locks  and 
four  hydraulic  actuators  for  the  vertical  crib  locks.  The  functions  of  the  crib  locks  are  to 
lock  out  the  crib  shock  mounts  (springs)  and  align  the  crib  centerline  with  the  silo  centerline 
during  the  countdown.  Actuating  pressures  for  the  horizontal  (H7515P)  and  vertical  (H7969P) 
locks  will  be  monitored  to  determine  peak  cylinder  pressures.  In  conjunction  with  this  the 
solenoid  pilot  valve  position  for  the  horizontal  (H7202X,  H7203X)  and  vertical  (H7809X, 
H7816X)  locks  will  be  monitored  to  provide  base  line  data  for  cylinder  pressures  recorded. 


FACILITY  HYDRAULIC  POWER  SYSTEM 


The  Facility  Hydraulic  Power  System  consists  of  a  bank  of  accumulators,  two  electric  motor- 
driven  hydraulic  pumps  to  resupply  the  accumulators  and  hydraulic  distribution  lines. 

The  bank  includes  filled  hydraulic  accumulators  and  GNj  bottles  at  4000  psig.  At  "Start 
Countdown, "  the  GN2  bottles  are  used  to  pressurize  the  hydraulic  bottles.  All  hydraulic 
power  for  the  facility  equipment  during  the  countdown  is  supplied  by  accumulators.  The 
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door  opening  cylinders  have  their  own  independent  accumulators,  the  remaining  items  of 
the  facility  being  supplied  by  a  main  sys'.em  accumulator.  System  testing  is  not  practical 
until  installation  is  completed. 

In  order  to  evaluate  the  adequacy  of  hydraulic  fluid  and  gas  supplies  to  provide  sufficient 
power  during  the  countdown,  pressure  measurements  in  the  main  system  accumulator 
(H7507P)  and  dooi  opening  accumulators  (H7508P,  H7509P)  will  be  taken. 


HYDRAULIC  PUMPING  UNIT 


The  Hydraulic  Pumping  Unit  is  Installed  on  the  launch  platform.  11  provides  fluid  pressure 
to  the  missile  hydraulic  system  through  two  Independent  pumping  systems  before  the  mis¬ 
sile  pumps  start.  The  unit  contains  a  common  reservoir,  pump-drive  motor  and  controls. 
Fin-tube  and  fan  type  oil  coolers  are  used.  Semi-automatic,  the  unit  contains  most  of  the 
logic  needed  for  its  operation,  with  a  minimum  of  electrical  signals  interfacing  the  Launch 
Control  Center. 

The  first  stage  pumping  system  serves  the  booster  engines  and  the  second  stage  serves  the 
austainer  and  vernier  engines.  Both  stages  are  rated  at  8  gpm  at  3000  psig.  Before  engine 
start  tba  following  functions  are  performed  by  this  unit: 

1.  Provide  pressure  and  flow  to  the  missile  hydraulic  systems  until  engines  are 
started  and  the  missile  booster  and  austainer  hydraulic  pumps  are  working. 

2.  Fill  and  bleed  the  missile  hydraulic  system. 

3.  Provide  pressure  and  flow  for  hydraulic  or  autopilot  system  testing. 

4.  Remove  a  fixed  volume  of  oil  (65  cu  in)  from  each  missile  system  fluid  tank 
prior  to  engine  start. 

Temperature  measurements  of  the  booster  (H7531T)  and  sustainer  (H7532T)  return  lines  will 
be  monitored  to  insure  that  hydraulic  fluid  Is  maintained  at  the  proper  temperature. 
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The  capability  of  the  HPU  to  provide  and  maintain  hydraulic  pressure  to  the  misslie  will  be 
obtained  by  taking  pressure  measurements  in  the  booster  (H7501P,  H7502P)  and  3ustainer 
\H7503P,  II7504P)  pressure  and  return  lines. 

FACILITY  POWER 

In  order  to  obtain  a  power  profile  for  operational  3ites  several  facility  power  measurements 
are  being  made.  At  present  only  estimated  requirements  are  available  for  planning  new  sites. 
Factual  information  on  power  demands  is  needed.  To  do  this  HI-LINE  POWER  (N7952E)  is 
measured  for  total  power  consumption,  INSTR-BLDG  POWER  (N7953E)  is  measured  for  in¬ 
strumentation  building  power  consumption,  and  the  UTILITY  BLDG  POWER  (N7954E)  for 
utility  building  power  consumption.  The  instrumentation  building  power  plus  the  utility  build¬ 
ing  power  subtracted  from  the  total  power  gives  the  remaining  power  consumed  by  other 
areas  The  400  CYCLE  POWER  (N7974E)  and  28  VDC  LOAD  CURRENT  (N7975C)  are  taken 
to  indicate  the  power  consumed  by  these  important  electric  power  generating  systems. 

The  power  measurements  shall  be  taken  according  to  the  following: 

N7952E  -  OSTF  2  Hi-Line  Power.  The  power  will  bo  measured  on  a  portable  type  recording 
wattmeter.  The  site  subcontractor  shall  be  responsible  for  obtaining  and  installing  the  nec¬ 
essary  potential  and  current  transformers  in  the  site  substations  and  connections  to  the  watt¬ 
meters.  Some  means  either  electrically  or  physically  shall  be  used  to  correlate  the  recording 
to  real  time.  The  chart  speed  shall  be  two  (2)  inches  per  hour. 

N7953E  -  OSTF  2,  Instrumentation  Bldg.  Power.  These  measurements  shall  be  taken  with 
portable  clamp-on  type  ammeters  and  portable  voltmeters.  They  need  not  be  continuously 
recorded  measurements  but  spot  checks  will  be  taken  during  the  normal  work  day  and  logged 
with  respect  to  real  time  so  that  an  average  power  consumption  may  be  computed. 

N7954E  -  OSTF  2,  Utility  Dldg.  Power.  These  measurements  shall  be  tuken  in  accordance 
with  the  same  procedures  as  outlined  for  the  Instrumentation  Bldg.  Power. 

N7974E  -  OSTF  2,  400  Cycle  Power.  The  power  requirements  shall  be  measured  on  the  60 
cycle  feeder  of  the  motor-alternators.  The  measurements  shall  be  taken  on  a  portable  type 
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recording  wattmeter.  Potential  and  current  transformers  shall  he  supplied  and  installed  by 
the  subcontractor.  Correlation  to  real  time  shall  be  provided  on  the  charts  Chart  speed 
shall  be  two  (2)  inches  per  hour. 

N7975E  -  OSTF  2,  23  VDC  Current.  These  measurements  shall  be  obtained  from  the  ammeter 
in  the  Launch  Control  power  supply  by  the  use  of  the  shunt  used  for  the  control  ammeter. 

They  shall  be  recorded  on  suitable  Instruments  within  the  Instrumentation  Room. 

The  additional  measurements  required  by  objectives  001-13,  001-14,  001-15,  001-16  and 
001-17  will  also  be  done  by  a  subcontractor  specializing  in  electrical  power  measurements. 
These  measurements  in  addition  to  all  of  the  above  measurements ,  comprise  a  complete 
power  profile  of  the  site. 


! 
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REVISION  "D"  CHANGES  -  FACILITY 


The  information  contained  under  Discussion  of  Facility  Instrumentation,  Section  n  sho  uld 
be  referred  to  for  description  of  reasoning  uoed  in  establishing  system  instrumentation 
configuration. 

The  text  is  still  applicable  except  as  amended  below. 

Launch  Control 


The  following  sequence  measurements  have  been  added  via  Launch  Control  in  crder  to  ob¬ 
tain  data  in  the  event  of  a  failure: 


N7046X  SILO  DOORS  OPEN 

N7047X  SILO  DOORS  CLOSED 

N7500X  ZONE  CHECK  LIMIT  SWITCH  CLOSED 

N7591X  1000  IN  LIMIT  SWITCH  CLOSED 

N7502X  HIGH  SPEED  DECELERATION  SWITCH  CLOSED 

N7503X  UPPER  OVERSPEED  ZONE  LIMIT  SWITCH  CLOSED 

N7504X  OVERSPEED  SENSOR  ENERGIZED 

N7505X  BOILOFF  VALVE  CLOSED 

N7  5  06X  DIFFERENTIAL  PRESSURE  NOT  LOW 

N7507X  MISSILE  LIFT  COMMIT  START 

N7508X  AUTOMATIC 

N7509X  READY  FOR  COMMIT 

N7510X  POWER  TO  INTERNAL 

N7511X  POWER  TO  EXTERNAL 

N7512X  COMMIT  LOCKUP 

N7513X  MISSILE  LIFT  DOWN  &  LOCKED 

N7514X  AUTOPILOT  ON-AMBER 

N7516X  LOWER  FUEL  TANK  PRESSURE 

N7516X  RAISE  FUEL  TANK  PRESSURE 
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N7517X  GUIDANCE  FAIL  MARGINAL 

N7518X  AUTOPILOT  FAIL  MARGINAL 

N7519X  FLIGHT  PROGRAMMER  SAFE 

N7520X  INSTRUMENT  AIR  BELL  50 

N7521X  AUTOPILOT  FAIL 

N7522X  HELIUM  VALVE  14  OPEN 

N7523X  DC  AT  MISSILE 

N7524X  RE-ENTRY  VEHICLE  BATTERY  TEMP 
N7525X  VENT  HELIUM  BOTTLES 

N7526X  HYDRAULIC  PRESSURE 

N7527X  GUIDANCE  FAIL 

N752(9pC  MISSILE  LIFT  UP  &  LOCKED 

N7529X  PNEUMATICS  INTERNAL-  -  GREEN 

N7530X  PNEUMATICS  PHASE  2  -  AMBER 

N7531X  HELIUM  LOAD  -  AMBER 

N7532X  PROGRAMMER  ARMED  -  AMBER 

N7533X  ENGINE  START  -  AMBER 

N7534X  GUIDANCE  COMMIT  -  GREEN 

N7535X  POWER  INTERNAL  -  GREEN 

N7536X  AUTOPILOT  TEST  -  AMBER 

N7537X  GUIDANCE  READY  -  AMBER 

N7984X  MISSILE  AWAY 

N7985X  MISSILE  ON  STAND 

N7048X  POD  HEATER  2  RATE  GYRO 

SILO  AMBIENT  PRESSURE  INSTRUMENTATION 


Six  ambient  pressure  measurements  have  been  added  to  record  ambient  pressure  at  dif¬ 
ferent  levels  in  the  silo  during  a  launch.  These  measurements  are  N7230P  through  N7235P. 
In  the  event  of  an  over-pressure  during  launch  resulting  in  damage  to  the  silo  structure  or 
ducting,  the  above  measurements  would  provide  a  criteria  for  redesign. 
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SENDIX  INVERTER  INSTRUMENTATION 

Three  temperature  measuremn*?),  E7010T,  E7011T,  and  E7012T,  have  been  added  to  a 
Bendix  Inverter  on  Missile  83F.  These  measurements  will  provide  data  for  failure  analysis 
of  Bendix  Inverters  under  normal  operating  conditions.  Normal  operating  conditions  could 
not  be  exactly  simulated  in  the  lah  so  that  a  failure  of  the  Bendix  Lnverter  resulted.  Since 
Bendix  Inverters  have  failed  m  the  field,  it  is  deaf-able  to  obtain  data  on  their  operation 
under  normal  operating  conditions. 

TRAILING  WTRE  INSTRUMENTATION 


The  following  measurements  have  bee"  added  via  a  trailing  wire  umbilical. 


A1217P  HEAT  SHIELD  DIFFERENTIAL  PRESSURE  QUAD  2 

A1218P  HEAT  SHIELD  P'  FFERENT  IA  L  PRESSURE  Y-Y  AXIS 

A1219P  HEAT  SHIELD  D  FFERENT  AL  PRESSURE  QUAD  1 

A1220P  HEAT  SHIELD  D. FFERENT LAL  PRESSURE  QUAD  3 

AU94T  HEAT  SHIELD  FORWARD  QUAD  4 

A1195T  HEAT  SH.ELD  FORWARD  QUAD  2 

A1780Y  ARMA  POD  ACOUSTIC  COMPARTMENT 

F1I45P  SUSTA.NER  CONTROL  HELIUM  BOT  TLE  DISCHARGE 

F1247T  BOOSTER  TANK  HEL  UM  BOTTLE 

F1290T  SUSTA  NJER  CONTROL  HELIUM  BOTTLE 

P1529D  SU STAINER  MAIN  LOX  VALVE 

P1830D  SUSTAINER  FUEL  VALVE  POSITION 

P1206O  SU STAINER  ENGINE  LOX  DOME 

P1208O  B1  ENGINE  LOX  DOME 

P1209O  B2  ENGINE  LOX  DOME 

P1002P  B1  FUEL  PUMP  NLET 

P1006P  SUSTAiNER  THRUST  CHAMBER 

P1038P  B2  FUEL  PUMP  DISCHARGE 

P1039P  B1  FUEL  PUMP  D  SCHARGE 

P1056P  SUSTATNER  LOX  PUMP  INLET 

P1059P  B2  THRUST  CHAMBER 

P1060P  B1  THRUST  CHAMBER 

P1091P  B1  LOX  INJECTOR  MANIFOLD 

PAGE  NO.  2-29 

THIl  MATERIAL  CONTAINS  INFORMATION  AFFECTING  THE  NATIONAL  DEFENSE  OF  THE  UNITED  STATES  TKIIHIN  THE  MEANING  OF  THE  ESPIONAGE  LAWS,  TIT!  I 

IS,  U.SC.,  SECTIONS  793  AND  794,  THE  TRANSMISSION  OR  REVELATION  OF  WHICH  IN  ANT  MANNER  TO  AN  UNAUTHORIZED  PERSON  IS  PROHIBITED  tt  LAW 

n^LLbtfbCAJjri  A  I 


GENERAL  DYNAMICS  |  ASTRONAUTICS 

REPORT  NO.  AE60-0653 
6  JULY  1962 


P1092P  B2  LOX  INJECTOR  MANIFOLD 
P1155P  B1  GAS  GENERATOR  COMBUSTOR 

P1184P  B2  GAS  GENERATOR  COMBUSTOR 

P1200P  ' '  ENGINE  COMPARTM  ENT  AMBIENT 

P1337P  SU STAINER  GAS  GENERATOR  LOX  INJECTOR  MANIFOLD 

P1351P  8USTAINER  LOX  INJECTOR  MANIFOLD 

P1463P  SUSTAIN ER  GAS  GENERATOR  FUEL  INJECTOR  MANIFOLD 

P1325T  ENGINE  COMPARTMENT  AMBIENT 

P1530T  SUSTAIN  ER  LOX  PUMP  INLET 

P1711T  B1  NACELLE  AMBIENT 

P1712T  B2  NACELLE  AMBIENT 

P1061Y  ENGINE  COMPARTMENT  ACOUSTIC 


The  measurements  listed  above  were  chosen  to  provide  data  on  problem  areas  of  the  dif¬ 
ferent  missile  systems.  The  trailing  wire  umbilical  consists  of  an  eighty-five  wire  cable 
which  Is  explosively  ejected  from  the  missile  upon  receipt  of  an  electrical  signal  which 
occurs  after  approximately  forty  feet  of  missils  travel.  Should  the  cable  not  be  ejected 
electrically,  a  mechanical  lanyard  provides  a  means  of  backup.  A  trailing  wire  cable  was 
devised  In  order  to  pr<v  Tie  additional  means  of  obtaining  missile  parameter  data  during 
critical  portions  of  the  launch  sequence.  With  the  trailing  wire  cable,  data  may  be  obtained 
while  raising  die  u,  i.soile  to  its  launch  position  as  well  as  through  engine  ignition  and  liftoff. 
These  areas  of  the  launch  sequence  usually  cannot  be  obtained  until  the  ralsslle  Is  airborne 
and  after  which,  all  .  llaslle  parameter  launch  control  data  Is  lost. 
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DATA  GATHERING  SYSTEMS 


I.  GENERAL 

The  landline  Instrumentation  system  will  provide  visual  indication  and  recordings  in 
the  Launch  Operations  Building  of  physical  and  electrical  parameters  originating  at 
the  various  ground  support  equipment,  missile  and  associated  launch  control  equip¬ 
ment,  The  system  will  provide  magnetic  tape  recording  for  subsequent  playback. 

The  system  will  have  a  programming  flexibility  such  that  the  measurements  and  re¬ 
cordings  channels  can  be  rapidly  changed  from  test  to  test. 

H.  FM  MAGNETIC  TAPE  RECORDER 

The  FM  recording  system  will  consist  of  72  channels  recorded  on  12  magnetic  tape 
tracks.  One  tape  transport  will  provide  continuous  recording  at  60  inches  per  second. 
The  tape  transport  will  accommodate  either  10-1/2  or  14  inch  reels,  providing  9  and 
21  minutes,  respectively,  of  recording  time.  The  frequency  response  will  extend  to 
2100  CPS.  Accessory  information  consisting  of  voice,  timing,  control  tones  and 
speed-lock  will  be  recorded  on  tape  track  7.  A  limited  "on'  site"  playback  capability 
for  FM  data  will  be  provided  as  an  adjunct  to  the  existing  San  Diego  Data  Processing 
Station. 


ID.  DIGITAL 


The  digital  system  will  provide  magnetic  tape  recording  of  20  channels  of  analog  sig¬ 
nals  in  digital  form.  It  will  supplement  other  basic  recording  methods  in  providing  a 
system  with  greater  resolution  and  accuracy.  Commutation  is  by  solid  state  and  may 
be  set  in  high,  medium  and  low  speeds  to  digitize  from  66  times  per  second  to  1  time 
per  second.  Signal  conversion  is  performed  with  a  12  bit  plus  sign  code  for  a  full 
scale  range  of  999.  In  addition,  a  time  code  and  record  frame  number  may  be  re¬ 
corded.  The  tape  format  will  be  compatible  with  the  IBM  7090  computer.  The  digital 
system  will  be  available  for  use  for  Part  2  testing. 
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IV.  GRAPHIC  RECORDERS 

The  primary  purpose  of  graphic  recorders  is  to  provide  critical  missile  parameters  in 
visual  recorded  fashion  which  will  facilitate  determining  operational  status  of  missile 
and  ground  systems  prior  to  and  during  a  firing.  Data  gathered  by  this  means  are  also 
utilized  to  a  limited  extent  for  post-test  analysis. 

A.  Oscillograph  Recorders 

Oscillographs  are  used  to  record  functions  requiring  high  frequency  response  but 
no  real-time  display.  A  photographic  method  of  simultaneously  recording  chan¬ 
nels  on  a  light-sensitive  paper  is  employed.  This  method  provides  response  to 
2000  CPS.  The  oscillograph  to  be  used  at  OSTF  #2  is  a  Heiland  Visicorder  with 
self-developing  paper. 

B.  Sanborn  Recorders 

For  functions  requiring  a  higher  response  than  is  available  from  Brown  record¬ 
ers  and  real-time  display  as  well,  a  "hot-stylus"  passing  over  heat  sensitive 
paper  Is  used.  The  response  of  this  type  of  recorder  is  40  CPS. 

C.  Brown  Recorders 

Single  channel  Brown  recorders  will  be  used.  The  frequency  response  is  low 
(1  CPS)  and  therefore  limited  to  slowly  varying  functions.  Information  is  easily 
read  in  real  time.  The  accuracy  of  the  Brown  recorder  is  generally  the  highest 
of  the  available  recorder  types. 

D.  Sequence  Recorders 

In  addition  to  analog  and  frequency  measurement  requirements,  there  are  event 
type  measurement  requirements.  Brush  operations  recorders  will  be  used  for 
this  purpose.  Each  recorder  has  100  pens  on  a  single  sheet  of  moving  graph 
paper.  The  recorders  will  be  used  to  monitor  the  activations  and  deactivations 
of  various  relays,  switches  and  other  types  of  sequence  functions. 
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Graphic  Recorder  Capability 


Oscillograph  6 

Sanborn  24 

Brown  16 

Brush  (event)  196 


V.  INSTRUMENTATION  CALIBRATION 

The  calibration  technique  for  instrumentation  does  away  with  the  need  for  highly  ac¬ 
curate  calibration  facilities  at  the  site.  The  Standards  Laboratory  at  Astronautics 
calibrates  the  transducers  which  convert  the  measurement  sensed  into  an  analog  volt¬ 
age  equivalent.  The  linear  relationship  between  measurement  sensed  and  transducer 
voltage  output  is  expressed  in  slope  intercept  form  and  transmitted  to  the  test  sites. 
With  SI  and  S2  as  parameter  levels,  E^  and  E2  corresponding  transducer  output 
levels,  and 


m 


the  slope  of  the  calibration  curve,  any  calibrated  range  can  be  established  knowing  m, 
the  Intercept  b  and  the  related  units  (1.  e. ,  PSI  and  volts,  etc. ).  For  landline  recorder 
calibration,  and  to  determine  recording  system  linearity,  electrical  signals  are  re¬ 
corded  on  each  channel  just  prior  to  test  data.  These  signals  establish  the  lower  and 
upper  limit  of  the  recorder  range. 
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.  ^  Kv  thp  Fxcitation.  Calibration  and  Normalization 
provides  transducer  excitation,  sot, roe  matching  and 

signal  normalization. 


VI. 


miscellaneous  launch  area  data 


addition  to  the  specific  measurement,  tZTb e 

will  lm  made  possible  through  the  media  of  closed  circuit  television,  ana  motion 
pictures. 

A.  Timing 

At  OSTF  #2  when  testing  components  and  .luring  normal  countdowns,  not  tnyolv- 
"  auLch.  a  site  installed  timing  generator  which  recycle,  a,  900  second,  will 
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be  utilized  to  provide  time  correlation.  When  a  launch  is  conducted  Range  Tim¬ 
ing  will  be  used  and  will  be  recorded  on  FM  tape  for  post-test  analysis.  An  ex¬ 
planation  of  the  3-digit  binary  timing  code  which  is  used  with  both  timing  systems 
can  be  found  on  Fig.  22  in  Section  7.  This  code  is  a  12-bit,  100  PPS,  1000  cycle 
amplitude  modulated  timing  code.  The  time  word  is  contained  in  the  12  bits,  4 
bits  for  each  of  three  digits  contained  in  the  time  word,  and  the  100  PPS  are 
amplitude  modulated  on  a  1000  cps  carrier.  The  AM  modulation  is  3.  3  to  1  with 
the  pulses  at  a  10  volt  level  and  the  no  pulses  at  a  3  volt  level.  The  three  digits 
represent  units,  tens,  and  hundreds  of  seconds  by  using  a  binary -coded  decimal 
(8-4-2 -1).  A  reference  pulse  alv’ays  appears  first  and  indicates  the  beginning  of 
the  time  word.  The  leading  edge  of  this  pulse  is  the  point  on  the  trace  at  which 
the  time  occurred.  No  other  part  of  the  time  word  is  time  coherent.  To  read 
the  code  one  must  recognize  the  difference  in  pulse  widths  of  three  types  of 
pulses:  the  reference  pulse  is  five  units  wide,  a  binary  "1"  is  three  units  wide 
and  a  binary  "0"  pulse  is  one  unit  wide 

B.  Weather 

Certain  weather  observations  are  to  be  made  of  surface  conditions  at  the  time 
that  testing  is  being  carried  on  to  assist  in  establishing  standard  conditions  for 
test  to  test  correlation.  These  observations  will  consist  of  temperature,  baro¬ 
metric  pressure,  relative  humidity,  wind  speed  and  wind  azimudi.  The  meas¬ 
urements  of  wind  velocity  will  determine  if  the  missile  may  Vo  raised,  or  not, 
thus  defiling  weather  conditions  hazardous  to  test  fulfillment.  Tnis  data  will  be 
taken  by  Air  Force  personnel. 

C.  Television 


Seven  T.  V.  cameras  will  be  utilized  at  OSTF-2  to  obtain  data  for  Human  Engi¬ 
neering  evaluation.  One  camera  (N7747N)  will  be  installed  in  the  launch  control 
room  to  monitor  the  Launch  Control  operator  and  Console.  Three  cameras 
(N7751N,  N7732N,  N7753N)  will  be  located  at  grade  level  around  the  silo  cap  to 
monitor  crew  operations  such  as  resupply,  missile  mating,  checkout.  Movable 
T.  V.  cameras  (N7748N,  N7749N,  N7750N)  will  be  used  at  appropriate  levels  in 
the  silo  to  observe  crew  functions  during  various  tests. 
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D.  Motion  Ficturfc  Coverage 

In  order  to  verify  the  proper  operation  of  the  launch-platform-to-siio  disconnect 
panels,  two  cameras  (U7019N.  U7020N)  will  be  used  Fcur  other  cameras 
(L7009N,  L70I0N,  L7011N,  L7012N)  will  be  located  above  ground  to  obtain  data 
on  umbilical  ejections,  and  missile  raising  operations. 

Alignment  group  tilt  will  be  measured  with  a  tilt  monitoring  display  unit  mounted 
directly  to  the  alignment  group.  Pictures  of  the  leveling  bubbles,  which  are  a 
part  of  this  unit,  will  be  obtained  via  no  vie  cameras  N7983N. 

E.  Audio  Recordings 

Kellogg  Switchboard  and  Supply  Company  will  provide  10  channels  of  magnetic 
tape  recording  for  a  permanent  record  of  all  intercommunications  traffic. 

F.  A  portable  light  meter  (N7532I)  and  portable  sound  intensity  meter  (N75334Y) 
will  be  used  at  various  levels  in  the  silo  for  Human  Engineering  evaluation  of 
environmental  conditions. 


VIL  AIRBORNE  DATA  GATHERING  SYSTEM 


Each  OSTF  missile  will  have  a  factory  installed  Instrumentation  and  Range  Safety 
System  (IRSS)  to  provide  data  from  which  gross  weapon  system  performance  cam  be 
determined  and  to  furnish  a  means  for  ground  command  missile  destruction  when 
necessary. 

Thu  airborne  data  system  which  will  be  employed  is  a  PAM/FM/FM  telemeter  using 
an  RF  carrier  which  is  modulated  for  information  carrying  purposes  and  also  serves 
as  an  RF  signal  stimulus  for  two  AME  Cotar  Ground  stations.  The  Cotar  system  will 
provide  a  "real  time"  tracking  input  to  the  range  safety  network  to  indicate  missile 
flight  path  with  respect  to  predetermined  limits. 
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Sixty  measurements  of  missile  performance  parameters  are  to  be  made  via  the  IRSS 
telemeter.  Astronautics  is  to  provide  the  transducers,  signal  conditioning  (except  for 
the  inertial  guidance  measurements),  and  cabling  necessary  for  the  selected  measure¬ 
ments.  Ground  rules  governing  selection  of  the  measurements  included  the  following 
points . 

A.  Only  gross  malfunction  of  major  missile  systems  is  of  interest.  (No  measure¬ 
ment  of  an  R&D  nature  is  allowed. ) 

B.  Measurement  changes  will  be  held  to  a  minimum. 

C.  Installation  and  checkout  of  the  measurements  should  he  simple  -  inaccessible 
locations  should  be  avoided. 

D.  Minimum  cost  consistent  wi*h  intent. 

Report  AZC-27-068  contains  a  detailed  description  of  each  of  the  selected  measure¬ 
ments.  Additional  information,  i.e.,  channel  assignment,  Astronautics  installation 
drawing  numbers,  etc.  ,  is  contained  in  the  tabulations  of  the  IRSS  measurements. 
Sections  6  and  7  of  that  report. 
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TABULATION  OF  OSTF-2  DATA  SOURCES 


Maintenance  and  Operational  Logs 


A.  Maintenance  Inspection  Record  [AFTO  26B) 

B.  Maintenance  Discrepancy/Production  Credit  Record  (AFTO  130C-4) 

C.  A/F  Maintenance  Log  (MAB) 

D.  A/F  Maintenance  Log  (PAD) 

E.  A/F  Maintenance  Log  MAPCHE 

F.  Daily  Maintenance  Service  Card  A365-1 

G.  Preventative  Maintenance  Surveillance  Daily  Check-Off  Sheet 

H.  Periodic  Equipment  Check  Sheets 

I.  Rocketdyne  GSE  Log 

J.  Calibration  Report,  Form  576-3 

K.  Fluids  and  Gas  Consumption 

L.  A/F  Unsatisfactory  Report  and  Supplement  Sheet  (AFTO  Form  29  and  29a) 
Change  Report  Forms 

A.  ECP's  -  Engineering  Change  Proposal,  Form  A78 

B.  EO's  -  Engineering  Order,  Form  A1218 

C.  TCTO  -  Time  Compliance  Technical  Order 

D.  Field  Service  Bulletin  (Rocketdyne  in  House) 

E.  CIC  Schedule  Summary,  Form  A1379 

F.  Drawing  Summary,  Form  A 1378 

G.  DCB  Change  Summary,  Form  A1535 

H.  CIC  Control  Card,  Form  576-4-66 

I.  ECP  Status  Card,  Form  576-4-65 

J.  Request  Change  Form  DAC  576-8-3-0 

K.  DWG  Change  Request,  GE-MSVD 

Inspection  Report  Forma 


A.  F&CD  -  Failure  and  Consumption  Data  Form  CV-A-131,  BMD  0-50  and 
Associate  Contractor's  F&CD 

B.  BOI's  -  Break  of  Inspection,  Form  A233 


THU  MATERIAL  CONTAINS  INFORMATION  AFFECTING  TMt  NATIONAL  DEFENSE  OF  TH|  UNITED  ITATEA  WITHIN  THf  MEANING  OF  THE  ESPIONAGE  LAWS  TITLE 
II,  use.,  SECTIONS  793  ANO  7*4,  THE  TRANSMISSION  OR  REVELATION  OF  WNICN  IN  ANY  MANNER  TO  AN  UNAUTHORIIEO  PERSON  IS  PROMIIITEO  BY  LAW 


REPORT  NO.  AE60-0653 


PAGE  NO.  4-2 
12  JULY  1961 


GENERAL  DYNAMICS! ASTRONAUTICS 


C.  Temporary  Removal  Tag,  Form  A2313-2 

D.  Inspection  Clean-up  Sheet,  Form  A836 

E.  BOI  Index 

F.  Assembly  List  Shortage  Log,  Form  A1815 

G.  Desiccant  Log 

H.  Leak  Report  Log 

L  Engine  Operating  Time  Log 

J.  Engine  Log 

K.  Inspection  Rejection  Index,  Form  280-156 

L.  AFTO  Series  130  Forma 

M.  Inspection  Missile  Cleaning  Log,  Form  576-4-47 

N.  Component  Installation  Record  -  GSE/GOE/RPIE,  Form  576-4-73 

O.  Transducer  Installation  Log,  Form  576-4-14 

4.  Discrete  Events  (Completely  Documented  in  Tabulations,  Sections  8.  9  ). 

A.  Valve  Openings 

B.  Specific  Countdown  Events 

C.  Pressure  Switch  Sequence 

D.  Presence  of  Liquid  and  Liquid  Levels 

E.  Communication  System 

5.  Analog  (Completely  Documented  In  Tabulations,  Sections  8,  9  ). 

6.  Digital  (Completely  Documented  In  Tabulations,  Sections  8,9  ). 

7.  MAPCHE  (Tapes) 

8.  Visual  Operation 

A.  Meters 

B.  Lights 

C.  Contamination  Survey 

Fluids  Purity  (GN^  Helium,  Fuel,  LOX)  -  Smith-Emery  Company 
(SECO)  Field  Laboratory  Report 
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A.  LSB 

B.  LOB  Consoles 


11.  Auditory  -  Communication  Ringing  Alarm 

12.  PROCEDURES  FORMS 


A.  Personnel  Performance  Check  List 

B.  Interview  Questionnaires  (Post- Test  Interview  Form) 

C.  Difficulty  Summaries  (Deviation/Difficulty  Report) 

D.  Summary  Analysis  Report 

E.  Human  Engineering  Check  List 

F.  Dev.oaion/Dif'.culty  Log 

G.  Safety  Support  Notation,  Form  A1560 

H.  Supervisor's  Report  of  Accident  Investigation,  Form  A1066 

I.  Fieid  Service  Report,  Form  A416 

13.  PERSONNEL  SUBSYSTEMS  FORMS 

For  a  complete  description,  refer  to  Spac6  Technology  Laboratories,  Inc. , 
Document  GM  6300.  5-1060 

14.  RELIABILITY  FORMS 

A.  Failure  and  Consumption  Data  Reports,  Form  CV-A  A131,  BMD0-50. 
NAA-609-P,  QE-MO-105 1,  Arma  50-n,  AFTO  Form  130C,  KSS  FfcCD  Form 

B.  Operation  and  Life  Record,  Form  A- 18 

C.  Component  Operation  and  Life  Record,  Form  2295 

D.  System  Operation  and  Life  Record,  Form  2296 

E.  Reliability  Action  Report  (RAR),  Form  A204 

F.  Failure  Analysis  Report  (FAR),  BMD  Form  No.  0-51,  CV-A  Form  A-587 

G.  Reliability  Diagnostic  Report 

H.  Reliability  Technical  Directive,  Form  A-631 
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I.  Daily  Performance  Log,  KSS 

J.  Daily  Trouble  Record,  KSS 

K.  Failure  Report  Form,  KSS 

15.  Associate  Contractor  Reporta 

A.  Rocketdyne 

1.  Failure  and  Consumption  Data  Report 

2.  Failure  Analysis  Report 

3.  Engineering  Work  Request 

4.  Rocketdyne  Field  Service  Publication  Change  Suggestion 

3.  Field  Service  Operation  Report 

6.  Certificate  of  Completion- Form  606W 

7.  GSE  Log  Book 

B.  General  Electric,  Missile  and  Space  Vehicle  Dept.  (GE-MSVD) 

1.  Failure  and  Consumption  Reports,  Form  MO-1051 

2.  Field  Service  Report 

3.  Failure  Analysis  Report 

C.  Kellogg  Switchboard  and  Supply  Company  (KSS) 

1.  Corrective  Action  Request 

2.  Dally  Performance  Log 

3.  Daily  Trouble  Record 

4.  Failure  Report  Form 

D.  American  Bosch  Arma  (Arms) 

1.  Daily  Activity  Report 

2.  Supplementary  Activity  Report 

3.  Failure  and  Consumption  Data  Report 

4.  Historical  Record  -  Technical  Instruction  Compliance  Report 

5.  Outstanding/ Delayed  Maintenance  Record 
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HELIUM  HELIUM 

SUPPLY  SUPPLY 


AIRBORNE  PNEUMATICS  SYSTEM 
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fuel  vent  fuel  fill 
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CHECK 

VALVE 


FUEL  FLOW  SYSTEM 
INSTRUMENTATION  CONFIGURATION 
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FILL 


*  SAFETY  FOFFET 
- VENT  LINE 


LIQUID  OXYGEN  SYSTEM 
INSTRUMENTATION  CONFIGURATION 
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DIESEL  EXHAUSTS 
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FIRST  LEVEL 

A.  HEATING,  VENTILATING  AND  AIR  CONDITIONING 
ROOM.  N7807T,  LAUNCH  CONTROL  EQUIPMENT 
AIR  RETURN. 


SECOND  LEVEL 

B.  OFFICE  -  N7687J,  RELATIVE  HUMIDITY 

C.  LAUNCH  CONTROL  ROOM  -  N7S01J,  RELATIVE 
HUMIDITY 

LAUNCH  CONTROL  CENTER 
HEATING,  VENTILATING  AND 
AIR-CONDITIONING  SYSTEM 


run  Minw  cnartMN  imomutio*  tmcTiai  rm  mtmmm  orrtMt  or  »m  mitt*  twit  »itw«  tm  mm  km  or  im  urnom  u«t.  mu 
U.  w  •  c  ,  ucttowt  m  mo  m.  tm  hmwiiin  oo  mviumkw  or  «mie«  m  tor  umi  to  m  lUMwnaomo  «««•  n  rooHioitto  *1  ua 


1 


REPORT  NO.  AE60-0653 
PAGE. NO.  7-15 
12  JULY  1961 


MAO  ENGINE  COMPARTMENT 
INSTRUMENTATION 


Ti«c  (sea 


PAGE  NO.  7-16 
12  JULY  1961 


oitr  it 

LAUNCH  hlathohh  *«  SeOUCMCC 


rwt  HHTTH1M  COWTHHt  HWOMHTKM  MMCTIWt  IN  MIIONM  Mnw  Of  T m  UHlTft  mm  WITHIN  TM  MMHM  Of  THi  (IFIOHMt  urn),  trtvt 

M.  tit,  mctiom  mww  m  TMatMinioH  a*  •rnunor  o»  which  m  un  mmu  to  ah  uMufwotm*  n*nm  it  hkhh»iti*  tr  uw 


REPORT  NO.  AEG0-0653 
PAGE  NO.  7-18 
12  JULY  1961 


nfinrir>rMTL»L 


INSTRUMENTATION  CONFIGURATION 


mn  co*t.iw  iimmmim  "'turn  m  mim*  """T"'*  «"*»«*"« JS£i!£%'2S 

11,  US6  MCTKHH  TfJ  AMO  714,  THt  TIUMIMIMMI  01  RIVtl>H0N  0#  WUC1  IN  AIT  MAMUl  TO  AN  ONAUTMOitfli  FfAtON  It  MONItlTtl  it  IAW. 

nnurnirai-rt  ki 


cmn  AND  MUNCH  P 


TMI*  MAffftiAl  COftfAlM  INfOtMAflO*  AMlCTlP* 
II  V  *C  .  1ICTI0NI  Ml  ANO  /M 


REPORT  NO.  AE60-06b3 
PAGE  NO.  7-20 
6  DECEMBER  1961 


jnririPFNTiiu- 


north 


in 


IV 


DOOR  CYLINDER  (2) 


ICE  BREAKER 
CYLINDER  (4) 


MANIFOLD  ASSY.  (3) 
HYD.  CONTROL 
PANE 

H7507P 

2nd  LEVEL 
H75CCP 
H75C9P 

ACCUMULATOR 
RACK 

HYD.  RESV 
3rd  LEVEL 


HORIZ.  CRIB  LOCK  CYL.  (3) 


MANIFOLDS  TO 
UMBILICAL  LOOP  (2) 


VERTICAL 
CRIB  LOCKS  (4) 


5th  LEVEL  t' 
WORK  PLATFORMS 


6th  LEVEL 


7th  LEVEL 


ONj  LINE  -  BEE 


PNEUMATIC  ILLU8T. 


PDU 


6th  LEVEL 


SILOLRIB 


DOOR  MANIFOLD  (2) 


UP  DRIVE  UNIT 
H7529P 


TUBING  TO  G02  VENT 
RETRACTION  MECH. 


WORK  PLATFORMS 


H752SP  • 


UP  LOCK 
CYLINDERS  (4)' 


MANIFOLD 


HYDRAULIC 

PUMPING 

UNIT 


NORTH 


IV 


in 


LAUNCH  PLATFORM 
TWICE  SCALE  OF  CRIB 


TO  UMBILICAL  LOOP 


HYDRMJL1C  SYSTEM 


* 


TO  VERT. 
CRIB  COCKS 


REPORT  NO.  AE60-0653 
PAGE  NO.  7-21 
6  DECEMBER  1961 


,Tu  rcT,«a,“^^  A*i£S!iSft  u- 


REPORT  NO.  AE60-0653 
PAGE  NO.  7-22 
12  JULY  1961 


L8L81-1212  !*l2!2L£lfci*i2l 


'1  a  s 
■  i  ct 

J  <€ 


- »  o  o  2  S  S  =  =  =  =  M2 


aujn< 

J"0C°5 

“ui<  “ 
<Uh-  J 

ujO-J 

«*s< 

•<0.au 


•6 

ui  o  Q  2 

OZ2. 

SU°S  , 

S-j“* 

-iSa^aei 

Oul-KIU 

“Z^qK, 

t  Q  a.  •<  oc 

^  U  uj  k  i 

O  ,Ir  I 

U*2S3. 

<  i*  >-  jj  id  ; 

hZ  JOlti 


HO  JO  X 

U  o  ?  oe  QC 

5g££i?£i? 

P.  JUilhoOI 

?§««8§§§i 

S>SS*°-<-»oo.K 


«  i*  « 


TO 
"  to 


n  I  li  I  li 


z  or 

Ui  ui 

u  ji 

.  Ui  Of 

s  52. 

tStSk 

o«2*j 

u  *  »=  *“  S 

huj  . !r 

?*«>* 

3S5S!: 


“2  Zjvu 
t  E  -  * 
u« 

O  *•  v*  ft. 
UnQi/i 


UJ 

-I 

OK  Q  Ui 
Ui  v*  Z 

ca  X  -< 
«  oo, 

O  U- 

iJ  JU 

*  OK 
■  at  < 

ut  t-%. 

,<¥o: 

!’“2US 

:*5>5 

I  U.  M  h-  O 


5  at 

z  BCtU 

U  oo 
►-  u  « 

4  UO 
UJ  Ui  M  (Xl 

u  u  w  o 

Z  X  j  u 

Ui  UJ  <  ** 
D  3  ►'Ui 

oooz 

uj  ui  si  — 

Q  U 


mu  iutuim.  contain!  intonmation  atmctinn  mi  nationai  MriNH  of  mt  uniho  itatm  within  tm  mianino  ot  thi  ijnionagi  iawi  rmi 

l».  I».».e..  MOTION!  mi  ANO  m,  THI  TIANIMItllON  ON  NIVtlATION  Of  WHICH  IN  «nr  MAHNO  to  AN  UNAuTMOAIZI  0  MAJON  It  MOHIUTIS  IT  UW 


,  dCOM  H  DEffTI  Ab>  REPORT  NO.  AE60-0653 

^  PAGE  NO.  7-23 


12  JULY  1961 


THIS  UATIHAi  COHTAIMt  INIOIMITION  MffCTINSIKt  NITIONM  1*11*11  OT  THI  UNMIS  tTIttt  WMNIN  (Ml  UIUIIN4  0*  TNt  tVlONAOt  IIM  fMl| 

is.  u  i  c  ,  ucrioNi  /n  *No  ;•«,  ri:;  iiANiMiiMiTM  iitiuhon  or  wmicn  in  int  naj^i*  to  m  unauinoutis  nivx  it  noN'iiiis  it  u* 


— r.nhicmFMT^i 


GENERAL  DYNAMICS!  ASTRONAUTICS 

REPORT  NO.  AE60-0653 
6  DECEMBER  1961 


This  page  Intentionally  left  blank. 


PAGE  NO.  7-24 

rm  MAnitAL  cmum  mail  we  m«cti««  it*  miiomm  Mrtmt  ot  tm  writ  mm  witxm  m  wmm  of  m  iihwh  wps.  tint 
it.  u  it.,  acrioao  m  tm  m.  mt  nmamtnoa  ot  tfmtttoa  o*  •«<«  *  att  mmm*  to  m  muu'Hotmt  kiw  n  foomoiiu  »»  u« 

PAMnnom#to 
^^frrwcTTTT  n 
%  ! 


SECTION  8 


QRNBRAC  DYNAMICS  |  ASTBONAUT1CS 


sec-hon  a 

OSTF  H  MASTER  IN3TRUM ENT  A'.  ION  LOG 

The  OSTT  #3  Master  Instrumentation  Lo*  presented  in  this  section 
contains  the  latest  available  character!*  tic  a  of  the  IndtrlAial  meas¬ 
urement*. 


MEASUREMENT  RANGE 


TRANSDUCER  rDKNTini.'.VnON 


Ran(*  of  Interest  of  the  function  be  In* 
measured  expressed  In  "unit*  of 
function. " 


Cooralr  pert  number  of  the  trai 
(facer  utilised  lor  the  menaatre* 


ACCURACY  REQUIREMENT 
Present  In  unit*  of  the  function 


MEASUREMENT  DESCRIPTION 

This  I*  *  brief,  usually  abbrevi¬ 
ated,  description  of  the  meas¬ 
ure  n-ent. 


UNITS 

or 

FUNCTION 


r  7001  p 

LOj  TANK  PRESSURE 

0 

33 

PIG 

.33 

» 

n-oim-7 

F  7003  P 

FUEL  TANK  PRESSURE 

0 

TS 

piq 

.73 

to 

n-oirn-» 

MEASUREMENT  NUMBER 


FREQUENCY  RESPONSE 

tfanotsn  the  frequency  response 
requirements  la  rpe  of  the 
Instrumentation  system  lor  the 
measurement. 


NOTE:  For  a  key  to  abbreviations  and  codln*  see  the  IBM  rode  hey  of  this  report. 
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osrr-2  osj  composite  26  sep  62  ae6o-06ss 


123  123*56  123*  123*36  1  123*3 


001 


TEST 

SERIES  1 

BLOCK 

0  /3F/ 

SLOCK 

1  /13  F / 

OP£*AT ION 

BLOCK 

1A  /S7F/ 

SHOTGUN 

BLOCK 

IB  /I 3F  / 

BlD'K 

1C  / 3  76E / 

TEST 

SERIES  2 

BLOCK 

1  /82  F  / 

BLOCK 

2  /83F/ 

TEST 

SERIES  3 

BLOCK 

1  /3F/ 

BLOCK 

2 

LL 

NO 

22 

LLL  i-CCLl 
NNN  INDDOO 
222  N23622 
CCC  SCHHCC 
DDO  POHMOD 
123 

123*56 


L  L  >-U 

N  »»» 

2  *  ™ 

CL  L5LL  C5CC 

IDOL  IN  NOL  I  ID  DO 
N62N  N2D22N  N  N6DL6 
SHCC  SCACCC  S  SHAHH 
PM DM  PDYDDM  P  PHYHM 


123* 


123*56 


123*5 


* 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 


note.  /i /  the  seouence  or  numbers  appearing 

"°'t  1  *T  The  TOP  OF  EACH  PAGE  CORRESPONDS 

TO  THE  NUMBERED  EVENTS  SHORN  IN 

THE  above  table. 

/./  crp  PAGE  1*3  OF  THIS  REPORT  FOR 
2  DEFINITION  r.F  TEST  OBJECTIVE  PRIORITIES. 


/V  mEaSUREmENIS  having  PRIORITY  ;  ARE 
The  MINIMUM  REQUIRED  To  SATISFY  fn£ 
OBJECTIVE.  MEASUREMENTS  HAVING 
PRIORITY  2  ARE  DESIRED  TO  SATISFY 
THE  TEST  OBJECTIVE. 


/*/  certain  measurements  are  shorn 
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RILL  BE  1NCLU0E0  IN  A  LATER  REVISION. 
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17)0)1. 

COMRUTER  VELOCITY  Y 

-i** 

17)041. 

COMPUTER  VELOCITY  l 

-170 

17)100 

ALUMMENT  SROUR  raoial 

-17* 

17)1*0 

ALIOnmERT  OROUR  TAM 

-110 

m 

17*420 

ALIOMMENt  OROUR  AXIAL 

-11* 

• 

1701*7 

COMRUTER  EXHAUST  TEMR 

•  1*0 

• 

1 7*10* 

-1*» 

m 

1 7*|*V 

ROLL  RESOLVER  SI* 

-too 

m 

17*10* 

RITCH  RESOLVER  Sl« 

-to* 

• 

|T**0V 

TEMR  CTL  AM?  OUT 

•tio 

• 

moov 

azimuth  RESOLVER  *1* 

11 

1  1 

11 

1  1 

11 

1  1 

11 

1  1 

11 

1  1 

22 

22 

2  2 

22 

2  2 

11 

1  1 

11 

1  1 

11 

1  1 

22 

2  2 

22 

2  2 

22 

2  2 

11 

1  1 

11 

l  1 

11 

1  1 

11 

1  1 

22 

2  2 

11 

1  1 

11 

1  1 

11 

1  1 

11 

1  1 

11 

1  1 

11 

1  1 

11 

1  1 

11 

1  1 

22 

22 

12 

11 

It 

l  l 

ll 

1  1 

It 

l  1 

11 

11 

1  1 
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013 


-215 

- 

17310* 

ELAPSED  TIME 

1 

1 

1 

3 

-220 

- 

17321:'. 

VERNIER  ENG  CUTOFF  S1G 

11 

1 

1 

1 

3 

-223 

- 

17322* 

sus  eng  cutoff  sig 

11 

1 

1 

1 

5 

-230 

- 

17327* 

PRE-ARM  RELAY  CLSO 

11 

1 

1 

1 

3 

-233 

- 

17537* 

elevation  warning 

11 

1 

1 

1 

5 

-2*0 

- 

17370* 

staging  signal 

11 

1 

1 

1 

3 

-2*3 

- 

17611* 

start  COUNTDOWN 

11 

1 

1 

1 

3 

-230 

- 

1 7612* 

START  FINE  ALNMT-TR1G  MODE 

11 

1 

1 

1 

3 

-235 

- 

17613* 

I  AXIS  vert-fine  alnmt 

11 

1 

1 

1 

3 

-260 

- 

1761** 

fine  alnmt  complete 

11 

1 

1 

1 

3 

•263 

- 

17613* 

COMPUTER  Test  complete 

11 

1 

1 

1 

3 

-270 

- 

17616* 

ST  *  accelerometer  offset 

11 

1 

1 

1 

3 

-275 

- 

17617* 

accelerometer  TEST  COMPL 

11 

1 

1 

1 

3 

-280 

- 

17618* 

IGS  READY 

11 

1 

1 

1 

3 

-285 

- 

17613* 

GO  inertial  command 

11 

1 

1 

1 

3 

-<.-»0 

- 

17620* 

mg;  inertial 

11 

1 

1 

1 

5 

-233 

- 

1762 IX 

ZERO  Z  ACCELEROMETER  CQMFL 

u 

1 

1 

1 

3 

-700 

- 

17622X 

SCALE  *  Plus  1G 

11 

1 

1 

1 

3 

-JUS 

- 

17623* 

SCALE  *  MINUS  1G 

11 

1 

1 

1 

3 

-  no 

1762** 

ST  ZERO  *  ACCELEROMETER 

11 

1 

1 

1 

3 

-313 

- 

17623* 

RETURN  TO  REAOY  REO 

11 

1 

1 

1 

3 

-320 

- 

17626* 

RETURN  TO  REAOY  COMPLETE 

11 

1 

1 

1 

3 

-323 

- 

17627* 

GO  ON  VERT  MEMORY 

11 

1 

1 

1 

3 

000 

001-23- 

NOS  STaTjS  /w/S  EMI  TESTS/ 

2 

000 

001-26“ 

30 tv  T K 

:  PRESS  0-2000 

2 

2 

2 

000 

001-28- 

OCCOT  SU8SYSTEM  NG2  AOEOUACY. 

2 

2 

900 

00*-0 l- 

MAPCMt 

MISSILE  CHECKOUT  AT  MAMS 

2 

2 

2 

2 

2 

ooo 

0U«-0I- 

MARC  ME 

MIL  C/0  AT  launch  site 

2 

2 

2 

2  2 

2 

000 

006-03- 

OOC/MOf -MAPCMt -FAC-MSL  COMPAT 

2 

2 

2 

2 

2 
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000 

00*-0*- 

IGS-MAPCHE  C0MPAT 

2 

2 

2 

2 

-013 

- 

I7S05H 

COMPUTER  POSITION  X 

1 

1 

1 

1 

-020 

- 

I7306M 

COMPUTER  POSITION  Y 

1 

1 

1 

1 

-023 

- 

I7307M 

COMPUTER  POSITION  Z 

1 

1 

1 

1 

-030 

- 

1730SH 

RANGE  ERROR  FUNCTION 

1 

1 

1 

1 

-033 

- 

I7S09H 

AZIMUTH  ERROR  FUNCTION 

1 

1 

1 

1 

-0*0 

- 

I7302L 

COMPUTER  VELOCITY  X 

1 

1 

1 

1 

-0*3 

- 

1 7303L 

COMPUTER  VELOCITY  Y 

1 

1 

1 

1 

© 

o 

1 

- 

I7316L 

COMPUTER  VELOCITY  Z 

1 

1 

1 

1 

-053 

- 

I 732BV 

YAM  STEERING  SIGNAL 

1 

1 

1 

1 

-040 

- 

17329V 

ROLL  RESOLVER  SIGNAL 

1 

1 

1 

1 

-045 

- 

I 7330V 

PITCH  RESOLVER  SIGNAL 

1 

1 

1 

1 

-070 

- 

173B0V 

A2M  RESOLVER  SIGNAL 

1 

1 

1 

1 

-073 

- 

17310V 

Elapsed  time 

1 

1 

1 

1 

-080 

- 

I 732 IX 

VERM  ENG  CUTOFF  SIGNAL 

1 

1 

1 

1 

-065 

- 

I7322X 

sus  eng  cutoff  signal 

1 

1 

1 

1 

-090 

- 

I7327X 

PRE-ARM  RELAY  CLSD 

1 

1 

1 

1 

-045 

- 

17370X 

STAGING  SIGNAL 

1 

1 

1 

1 

000 

C0«-03- 

mapcme- 

■PU  COMPAT 

2 

2 

2 

2 

000 

003-01- 

IGS  STABILITY 

2 

2 

111 

-013 

- 

A7902T 

ARMA  PLAT  SXIN  TEMP  FVD 

2 

-020 

- 

A7903T 

ARMA  PLAT  SXIN  TEMP  AFT 

2 

-023 

- 

A790*T 

ARMA  CONTROL  SXIN  TEMP 

2 

-030 

- 

A7907T 

ARMA  PLAT  AMB  AIR  TEMP 

2 

-033 

- 

A7912T 

A I G  POO  INNER  SXIN  TEMP 

2 

.0*0 

- 

H780TX 

L/P  LOCK  ASSY  OPEN 

2 

2 

2 

-0*3 

- 

H7B12X 

L/P  LOCK  ASSY  CLSD 

2 

2 

2 

-030 

- 

I731SA 

ACCELEROMETER  XFI 

2 

2 

2 

-033 

- 

I7S16A 

ACCELEROMETER  YF; 

2 

2 

2 

-060 

- 

1731 7A 

ACCELEROMETER  ZFl 

2 

2 

2 

-063 

- 

1 731  BA 

ACCELEROMETER  XF2 

2 

2 

2 

-070 

- 

I7519A 

ACCELEROMETER  YF 2 

2 

2 

2 

-073 

- 

I7320A 

accelerometer  in 

2 

2 

2 

-oao 

- 

I  759 1C 

PITCH  GYRO  TORQUE 

2 

-065 

- 

I7562C 

roll  otro  torque 

-050 

- 

I7563C 

7AM  GYRO  TORQUE 

-065 

- 

175010 

OPTICAL  AZIMUTH  SIGNAL 

-100 

- 

175110 

ROLL  PENOULUN 

-105 

- 

175120 

PITCH  PENOULUN 

-110 

- 

17S05N 

COMPUTER  POSITION  X 

-115 

- 

17506U 

COMPUTER  POSITION  V 

-120 

- 

1750711 

COMPUTER  POSITION  2 

-125 

- 

1 7508H 

OOMN  RANGE  ERROR  FUNCTION 

-130 

- 

I7506H 

CROSS  RANGE  ERROR  FUNCTION 

-135 

- 

I7902L 

COMPUTER  VELOCITY  X 

-1*0 

- 

I7503L 

COMPUTER  VELOCITY  y 

-1*5 

- 

1750AL 

COMPUTER  VELOCITY  2 

-150 

- 

1701 57 

COMPUTER  EXHAUST 

-155 

- 

17528V 

YAM  STEERING  SIGNAL 

-160 

- 

17526V 

ROLL  RESOLVER  SIGNAL 

-165 

- 

I 7530" 

PITCH  RESOLVER  SIGNAL 

-170 

- 

I 75*0V 

TEMP  CONTROL  AMP  OUT 

-175 

- 

(7580V 

azimuth  resolver  signal 

-180 

- 

I  751076 

elapsed  time 

-185 

- 

1  753  7.7 

ELEVATION  MARNING 

-160 

- 

1 761 IX 

START  COUNT OOMN 

-165 

- 

I7612X 

START  FINE  ALNMT-TRIG  MODE 

-200 

- 

17613* 

Z  AXIS  VERT-FINE  ALNMT 

-205 

- 

I  761  *X 

FINE  ALNMT  COMPLETE 

-210 

- 

17615X 

COMPUTER  TEST  COMPLETE 

-215 

- 

I7616X 

ST  X  ACCELEROMETER  OFFSET 

-220 

- 

I7617X 

ACCELEROMETER  TEST  COMPLETE 

-225 

- 

17616.'. 

IGS  READY 

-230 

- 

17616X 

GO  INERTIAL  COMMAND 

-235 

- 

I7620X 

mgs  inertial 

-2*0 

- 

17621* 

ZERO  2  ACCELEROMETER  COMPL 

-2*5 

- 

I7622X 

SCALE  X  PLUS  10 

-250 

- 

I7623X 

SCALE  *  MINUS  1G 

-255 

- 

17626X 

S i ART  ZERO  X  ACCELEROMETER 

nszsx  return  to  reaoy  reg 
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2 
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125 

123656 

1236 

123656  1  12365 

-265 

- 

1 7626*  RETURN  TO  READY  COMP 

2 

2 

2  2 

-270 

- 

17627*  00  ON  V£RT  MEMORY 

2 

2 

2  2 

-275 

- 

17628*  00  ON  A2IMUIH  MEMORY 

2 

2 

2  2 

-280 

- 

17650*  GYRO  A  IN  SANO 

2 

2 

2  2 

-285 

- 

17651.''.  GYRO  8  IN  BAND 

2 

2 

2  2 

-290 

- 

N7052T  GUIDANCE  PCD  *HST  TEMP 

2 

000 

005-02- 

FAC  AIR  CONDITIONING 

1 

111 

000 

005-03- 

TMR  SECT  HEATER  AOEQ 

2 

000 

005-06- 

28V0C  POWER 

000 

005-05- 

600  CYCLE  GEN  ADEQUACY 

000 

005-06- 

MSL  POO  AIR  CONDITIONING 

22 

000 

005-07- 

PCU  EVALUATION 

222 

2 

ooc 

005-08- 

ACS1G  6  AGSP  STABILITY 

555 

2 

2 

2 

000 

005-09- 

R/V  PRE-LNCH  MONITORING 

222 

222 

2  2 

000 

005-10- 

FUEL  THERMAL  COMPENSATION 

000 

005-11- 

PU  SENSOR  RIAOlNESS 

22222 

222 

2  2 

000 

005-12- 

PROP  SYS  REAOI NESS 

11 

222 

2  2 

000 

006-01- 

OGE  RESP0N3E  TO  L/C 

2*222 

-015 

- 

N7002* 

SELECT  A  BUTTON 

11111 

HI 

1 

111 

1 

11 

-020 

- 

N7005* 

SELECT  •  BUTTON 

mu 

111 

1 

111 

1 

11 

-015 

- 

N7030X 

ALARM  RESET  SWITCH 

mil 

111 

1 

111 

1 

11 

-050 

- 

N7062X 

START  ABORT  SWITCH 

mil 

111 

1 

111 

1 

11 

000 

006-02- 

COUNTDOWN  TIME 

22222 

222 

2 

222 

2 

22 
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.063 

- 

N7509X 

SEAOV  FOR  COMMIT 

-050 

- 

N7516X 

autopilot  ON  AMBER 

-035 

- 

N7529X 

PNEU  INTERNAL  GREEN 

-060 

- 

N7S30X 

PNEU  PH  2  AMBER 

-063 

- 

N7331X 

he  loao  amber 

-0T0 

- 

N7333X 

engine  START  amber 

-CT5 

- 

N7333X 

PWR  INTERNAL  GREEN 

000  006-03-  0G£  DEFICIENCIES 


000  006-06-  L/C  SAFE  STATUS 

.030  -  NT513X  MSL  LIFT  DOWN  6  LOCXEL 


000 

006-03- 

R/V  PRE-I 

-020 

- 

Y7032*  i 

-023 

- 

Y7036X 

-030 

- 

Y7033X 

-033 

- 

Y7036X 

-060 

- 

Y7039X 

-063 

- 

Y7061X 

-030 

- 

T7062X 

-033 

- 

Y7066X 

-060 

- 

Y7063X 

-065 

- 

Y7066X 

-070 

- 

Y7067X 

-073 

- 

Y7068X 

-Ooy 

- 

Y7069X 

-083 

- 

YTOTOX 

-090 

- 

770? IX 

-093 

- 

TT0T2X 

000 

007-01- 

PNEUMAT 

-013 

- 

F70010 

-020 

- 

F7003P 

-023 

- 

N7033r> 

■  LNCH  MONITOR  EVAL 
r/v  bat  hTr  thermostat 
launch  control  POWER 
start  COUNTDOWN  POWER 
28  voc  VERIFICATION 
R/V  continuity 
MARE  6  R/V 

r/v  tactical 

11)  VAC  verification 

START  COUNTDOWN  verify 

Target  a  set 

target  8  SET 

MARE  3  R/V 

TARGET  a  select 

target  8  select 

START  COUNTDOWN  SIGNAL 
28  VDC  RECEIVER 
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-033 

- 

P11*SP 

s  cu  he  btl  disch  press 

-0*0 

- 

P1247T 

S  TX  Ht  STL  TEMP 

-0*3 

- 

F12S0T 

3  CTL  hi  some  TEMP 

-033 

- 

f 

IP 

LOX  TANK  HELIUM  PRESS 

-060 

- 

f 

3<* 

F'JEL  TANK  HELIUM  PRESS 

-063 

- 

f 

1*3P 

3  CTL  HC  BTL  01 SCM  PRESS 

-070 

- 

f 

2*6P 

B  TANK  HC  BTL  NI  PRESS 

-073 

- 

9 

247T 

S  tk  Ht  BTL  TEMP 

000 

007-02- 

ELION? 

CONTROL  XIAO 1NC33 

-Oil 

N7314X 

AUTOPILOT  ON  AMBER 

-0Z0 

N 731 a< 

autopilot  PAIL  MAROINAL 

-023 

*7313* 

plt  programmer  bapc 

-030 

N7S21X 

AUTOPILOT  PAIL 

-033 

N7332X 

programmer  armed  amber 

-04b 

N7336X 

AUTOPILOT  TEST  AMBER 

-030 

610 

ROLL  01 IP  OTRO  319 

-033 

6  20 

PITCH  OISP  OYRO  319 

-060 

630 

7AM  01  BP  OYRO  319 

-063 

2030 

B1  PITCH/ROLL  POS 

-070 

20*0 

B2  PITCH/ROLL  POB 

-073 

2030 

11  YAM  POS 

-000 

2060 

B2  YAM  POS 

-003 

2220 

VI  PITCH  POS 

.030 

22  30 

V2  PITCH  POS 

-03? 

2330 

VI  YAM/ROLL  POT 

-too 

2340 

V2  YAM/ROLL  POS 

-103 

2360 

SUS  YAM  POS 

-110 

• 

2370 

SUS  PITCH  POS 

-113 

320 

ROLL  RAT*  OYRO  SIO 

-120 

S3* 

PITCH  RATI  OYRO  SIO 

-123 

34T. 

YAM  RATI  OYRO  SIO 

000 

007-03- 

ELECTRICAL  SYS  PUNCT 

-030 

- 

1 

304 

400  CYC  AC  PMR  SUP 

-033 

- 

c 

aav 

nsl  its  INPUT 

111 

1 

ni 

111 

111 

1 

in 

111 

in 

111 

in 

111 

in 

111 

m 

in 
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111 

in 

111 

in 

i 

n 

111 

in 

i 
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in 

l 

n 
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in 

i 

u 
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in 

i 
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in 

l 
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m 
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in 
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m 
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in 
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in 
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in 
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in 
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in 
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in 
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in 
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in 
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in 
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in 
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m 
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in 
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-0*0 

- 

E  51V 

400  CYCLE  XC  PHASE  A 

-0*5 

- 

N7S10X 

PAR  TO  INTERNAL 

-OSO 

- 

N7511X 

PAR  TO  EXTERNAL 

-OSS 

- 

N7S25X 

DC  AT  MSL 

000 

007-04- 

MYO  SYS 

reaoiness 

-015 

- 

N  5  3P 

SI  HYO  ACCUNULATOR  PRESS 

-020 

- 

M  HOP 

VERN  ENO  HYO  PRESS 

-02S 

- 

N  18  SO 

s  HYO  PUMP  INLET  press 

\U  1234S6  1234  123*54  1  125*5 


111 

1 

111 

111 

1 

111 

1 

11 

111 

1 

111 

1 

11 

111 

1 

111 

1 

11 

111 

1 

111 

111 

l 

111 

111 

1 

111 

’ll 

1 

111 

000  007 

-03* 

propellant  load  I  no  REA01NES4 

-015 

- 

R7J01P 

(.OX  TANS  PRESSURE 

-020 

- 

FT003P 

FUEL  TANK  PRESSURE 

-025 

- 

P7S4SP 

LOX  stop  tx  ullaoe  PRESS 

-030 

• 

PT564P 

LOX  STOP  TX  TO  MSL  DP 

-035 

- 

P770SP 

LOX  TOP  TX  ULLAOE  PRESS 

-040 

- 

P711SX 

RAP10  TOP  VLV  OPEN 

-045 

- 

PT116X 

RAPID  TOP  VLV  CLSO 

-OSO 

- 

PT117X 

TOPPING  VLV  OPEN 
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P7106P 

LOX  70P  FL/R7  7ENIUR1 

mu 

m 

-170 

- 

P710VR 

LOX  7CP  BLEEO  fl/rt 

tint 

m 

-173 

- 

PTUH 

7 CO  LOX  I NlE  7  7ENP 

mu 

-130 

- 

"71167 

LOX  TOP  L/P  OISCON  IN  TEH* 

mu 

-183 

P7136T 

81  LOX  PUMP  IN  TEH* 

inn 

-130 

P7306T 

SOS  LOX  PUM*  IN  TEN* 

mil 

-<  33 

*73037 

82  LOX  PUM*  IN  TEMP 

HIM 

-200 

*736  77 

GN1  STO*  73  OISCM  TEN* 

nut 

-203 

*73717 

MAIN  LINE  TEMP-L/P  OISCON 

.nn 

-210 

P769B* 

MAIN  LOX  LINE  TEMP  •  R-0-0 

inn 

-213 

*77027 

LOX  TOP  LINE  TEMP  •  R-O-D 

mu 

-220 

*7133* 

LO*  TO*  73  VEN7  VLV  OPEN 

inn 

m 

l 

ill 

1 

11 

-223 

"7136* 

LOX  70*  73  VENT  VLV  CLSO 

mu 

m 

l 

m 

1 

11 

-230 

*7223* 

LOX  S70R  T*  VEN7  VLV  CLSO 

inn 

in 

l 

in 

1 

11 

-233 

*72366 

LOX  370R  73  VENT  VLV  OPEN 

inn 

in 

l 

m 

i 

n 

•260 

*73673 

LOX  STOP  73  FULL 

mu 

ill 

i 

ill 

1 

n 

-263 

07080* 

LOX  TAN3  MEAD  PRESS 

inn 

-230 

0701  IK 

RAPIO  FILL  LOX  CTL-l 

nm 

m 

i 

m 

1 

li 

-233 

07011* 

TOPPINO  LON  CTL-l 

mil 

m 

i 

Ml 

1 

n 

-260 

- 

07013* 

TOPPING  HIGH  CTL-l 

nm 

in 

i 

111 

1 

u 
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OS  T  F -2 

08J  COMPOSITE  26 

SEP  62  AE60-0653 

123  123*56 

123* 

123*56  1 

123*5 

-  2  6  5 

- 

U7014X 

1005  LOX  CTL-1 

11111 

111 

1 

111 

1 

11 

-270 

- 

U7013.': 

RAPID  PILL  LOX  CTL-2 

11111 

111 

1 

111 

1 

11 

-275 

- 

U7016X 

TOPPING  LON  CTL-2 

11111 

111 

111 

1 

11 

-280 

- 

U7017X 

TOPPING  HIGH  CTL-2 

11111 

111 

1 

111 

1 

11 

-285 

- 

U7018X 

1005  LOX  CTL-2 

11111 

111 

1 

111 

1 

11 

-288 

- 

F  IP 

LOX  TX  ME  PRESS 

111 

1 

111 

1 

11 

000 

010-04- 

102  LOAD  I  NO  SENSOR  SYS 

22212 

211 

-015 

- 

P7001P 

LOX  TANK  PRESSURE 

11111 

111 

1 

111 

1 

11 

-020 

- 

P75*8P 

LOX  STOP  Tx  ullage  PRESS 

11111 

111 

1 

111 

1 

11 

-025 

- 

P756  *P 

LOX  STOP  IK  TO  MSL  DP 

11111 

111 

1 

111 

1 

11 

-050 

- 

P7662P 

MUL  LOX  TANX  OP 

mu 

-035 

- 

P7709P 

LOX  TOP  TX  ullage  press 

mu 

111 

-0*0 

- 

P710*R 

LOX  TOPPING  PL/RT  VENTURI 

inn 

111 

-0*5 

• 

P7109R 

LOX  TOPPING  BLEED  Pw/RT 

mu 

111 

-050 

- 

P7115X 

RAP 10  TOP  VLV  OPEN 

uni 

111 

1 

111 

1 

11 

055 

- 

P7114X 

RAPID  TOP  VLV  CLSO 

inn 

111 

1 

111 

1 

11 

-060 

- 

P7117X 

TOPPING  VLV  OPEN 

mil 

111 

1 

111 

1 

11 

-065 

- 

P7118X 

TOPPING  VLV  CLSO 

mu 

111 

1 

111 

1 

11 

-070 

- 

P7225X 

LCX  RAPID  LO  VLV  OPEN 

mil 

111 

1 

111 

1 

11 

-075 

- 

P7226X 

LOX  PINE  LO  VLV  OPEN 

mil 

111 

1 

111 

1 

11 

-080 

- 

P7227X 

LUX  RAPIO  LO  VLV  CLSO 

mu 

111 

1 

111 

1 

11 

-085 

- 

P7228* 

LOX  PINE  LO  VLV  CLSO 

urn 

111 

1 

111 

1 

11 

-080 

- 

U7080P 

LOX  TANX  MEAO  PRESS 

mil 

- 

0701 l* 

RAPIO  PILL  LOX  CTL-1 

mil 

111 

1 

111 

1 

11 

-100 

- 

U7012X 

TOPPING  LON  CTL-1 

mil 

111 

1 

111 

1 

11 

-105 

- 

U701JX 

TOPPING  HIGH  CTL-1 

mu 

111 

1 

111 

1 

11 

-no 

- 

U701 *X 

1005  LOX  ClL-i 

mu 

111 

1 

111 

1 

11 

-115 

- 

U7015X 

RAPIO  PILL  LOX  CTL-2 

mil 

111 

1 

111 

1 

11 

-120 

- 

U7016X 

TOPPING  LON  CTL-2 

mil 

111 

1 

111 

1 

11 

-125 

- 

U7017X 

TOPPING  HIGH  CTL-2 

mil 

111 

1 

111 

1 

11 

-no 

- 

U7018X 

1005  LOX  CTL-2 

inn 

111 

1 

111 

1 

11 

-1*0 

- 

P  IP 

LOX  TX  HE  PRESS 

111 

1 

111 

l 

11 

000 

0X0-03- 

L02  XPER  1NTEPPACE  EPPECTS 

22212 

222 

000 

010-06- 

102  LOAD  1  NO  time 

22212 

211 

-020 

- 

F 700  IP 

LOX  TANK  PRESSURE 

11111 

-010 

- 

N702AX 

STVRT  C/0  BUTTON 

11111 

m 

i  m 

1 

u 

-035 

- 

N7028X 

COMMIT  START  BUTTON 

11111 

m 

i  m 

1 

u 

-040 

- 

P7108P 

LOX  L/P  OISCON  IN  PRESS 

11111 

-045 

- 

P7549P 

LOX  STOR  TX  ULLAGE  PRESS 

Hill 

m 

i  m 

1 

u 

-050 

- 

P7S64P 

LOX  STOR  TK  TO  MSL  OP 

11111 

-055 

- 

P7565P 

LOX  XFER  LINE  TO  MS„  PRESS 

11111 

-060 

- 

P7578P 

LOX  TO  L/P  OISCON  IN  PRESS 

11111 

-065 

- 

P7682P 

NSL  LOX  TX  DP 

mu 

-070 

- 

P7696P 

LOX  TOP  LINE  PRESS  •  R-O-D 

mu 

-075 

- 

P769  7P 

MAIN  LINE  PRESS  0  R-O-D 

mil 

-078 

- 

P7699P 

MAIN  LOX  FILTER  OP 

mil 

-oso 

- 

P7700P 

lox  rapid  load  vlv  op 

mu 

-085 

- 

P7701P 

LOX  FINE  LOAD  VLV  OP 

mil 

-090 

- 

P7709P 

LOX  TOP  TX  ULLAGE  PRESS 

mil 

-  09  5 

- 

P7907P 

ai  LOX  PUMP  IN  PRESS 

mu 

-100 

- 

P791 JP 

LOX  FINE  LO  VLV  L-l  IN 

mil 

-105 

- 

P791AP 

LOX  RAPIO  LO  VLV  L-2  IN 

mu 

-110 

- 

P7104R 

LOX  TOPPING  fl/rt  venturi 

mu 

-115 

- 

P7109R 

LOX  TOPPING  BLEED  FL/RT 

mil 

-120 

- 

P7U3T 

TCU  LOX  IN  TEMP 

mu 

-125 

- 

P711AT 

LOX  TOP  TEMP  f  L/P  OISCON 

nm 

-130 

- 

P7134T 

81  LOX  PUMP  IN  TEMP 

uni 

-135 

- 

P7304I 

SUS  LOX  PUMP  IN  TEMP 

mu 

-140 

- 

P7303T 

J2  LOX  PUMP  IN  TEMP 

mu 

-145 

- 

P7698T 

MAIN  LOX  LINE  TEMP  0  R-0-0 

mu 

-150 

- 

P7702T 

LOX  TOP  LINE  TEMP  •  R-O-D 

mu 

-151 

- 

P7223X 

LOX  RAPIO  LO  VLV  OPEN 

m 

l  m 

1 

u 

-152 

- 

P7226X 

LOX  FINE  LO  VLV  OPEN 

m 

i  m 

1 

u 

-153 

- 

P722  7-1 

LOX  RAPID  LD  VLV  CISO 

m 

l  m 

l 

u 

-155 

- 

U7080P 

LOX  TANK  HEAO  PRESS 

mu 

-160 

- 

U701 1< 

RAPIO  FILL  LOX  CTL-l 

um 

m 

i  m 

1 

u 

-165 

- 

U701 2X 

TOPPING  LOW  CTL-l 

mu 

m 

l  m 

1 

u 

-170 

- 

U7013X 

TOPPING  HIGH  CTL-l 

um 

m 

i  m 

1 

u 

-175 

- 

U701AX 

100*  LOX  CTL-l 

mu 

m 

l  m 

1 

u 

*  * 
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2  08J  COMPOSITE  26  SEP  *2  AES0-065J  123 

123*5* 

123* 

123*3*  1 

123*5 

030 

-  L  80 

- 

U7015X 

RAPIO  PILL  LOX  CTl-2 

11111 

Ill 

1  111 

1  11 

3 

-183 

- 

U7016X 

TOPPING  LOW  CTl-2 

mu 

111 

1  111 

1  11 

3 

-190 

- 

U7017X 

TOPPING  HIGH  CTL-2 

11111 

111 

1  111 

1  11 

3 

-195 

- 

U7018X 

100*  LOX  CTL-2 

11111 

111 

1  111 

1  11 

5 

000 

010-07- 

LOT  STORAGE  TK  RACK  PRESS 

22212 

2 

-015 

- 

r  700 IP 

LOX  TANK  PRESS 

11111 

5 

-020 

- 

PT10SP 

TCU  CTL  MANIFOlO  PRESS 

11111 

3 

-025 

- 

P710S!* 

TCU  LOX  IN  PRESS 

11111 

5 

-0  50 

- 

P7107P 

TCU  LOX  kilter  in  press 

11111 

3 

-035 

- 

P7108P 

LOX  L/P  0 1 SCON  IN  PRESS 

nut 

3 

-040 

- 

P7549P 

LOX  STOR  Tk  ullage  PRESS 

mu 

5 

-043 

- 

P7364P 

LOX  STOR  Tk  TO  NSL  OP 

mil 

5 

-050 

- 

P7363P 

LOX  XFER  LINE  TO  MSL  PRESS 

mil 

3 

-055 

- 

P7378P 

LOX  TO  L/P  0 1  SCON  IN  PRESS 

mil 

5 

-060 

- 

P7682P 

MSL  LOX  TANK  OP 

mu 

3 

-0*5 

PT69*P 

LOX  TOP  LINE  PRESS  •  R-0-0 

lint 

3 

-070 

- 

P7709P 

LOX  TOP  tk  ullage  PRESS 

mu 

3 

-075 

- 

PTRIAP 

RAPID  LO  VLV  L-2  IN  PRESS 

mil 

3 

-080 

- 

P7106R 

LOX  TOPPING  FL/RT  VENTURI 

mu 

3 

-085 

- 

P7109R 

LOX  TOPPING  BLEED  Fl/RT 

um 

3 

-090 

- 

P7113T 

TCU  LOX  INLET  TEMP 

inn 

• 

-093 

- 

P7116T 

LOX  TOP  L/P  DISCON  IN  TEMP 

mu 

3 

-100 

- 

P7134T 

81  LOX  PUMP  IN  TEMP 

mil 

3 

-105 

- 

P7306T 

SUS  LOX  PUMP  IN  PRESS 

mu 

3 

-no 

- 

P7303T 

82  LOX  PUMP  IN  PRESS 

mil 

3 

-115 

- 

P7371T 

MAIN  LINE  TEMP-L/P  DISCON 

mil 

3 

-120 

- 

P7*98T 

MAIN  LOX  LINE  TEMP  t  R-0-0 

mu 

3 

-123 

- 

P7702* 

LOX  TOP  LINE  TEMP  f  R-0-0 

mil 

3 

-1*3 

- 

P7113X 

RAPIO  TOP  VLV  OPEN 

inn 

3 

-130 

- 

P7U»X 

RAPID  TOP  VLV  CLSD 

mil 

0 

-135 

- 

P7117X 

TOPPING  VLV  OPEN 

inn 

3 

-1*0 

- 

P7U8X 

TOPPING  VLV  CLSD 

inn 

3 

-1*5 

- 

P7193X 

LOX  TOP  TX  VENT  VLV  OPEN 

um 

3 

-170 

- 

P7196X 

LOX  TOP  TK  VENT  VLV  CLSD 

mil 

3 

-175 

- 

P7223X 

LOX  STOR  Tk  VENT  VLV  CLSD 

inn 

3 

j 

i 

j 

t 

t 

1 

-  1 

• 

• 

'  - - - *  - 

1 
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123  123456 

1234  123456  1  12345 

031 

-i  ao 

- 

P7225X 

LOX  SAPID  L0  VLV  OPEN 

mu 

5 

-135 

- 

P7226X 

LOX  FINE  LD  VLV  OPEN 

mu 

5 

-190 

- 

P  722  7?* 

LOX  RAPID  LD  VLV  CLSD 

mil 

5 

-195 

- 

P7228X 

LOX  FINE  L0  VLV  CLSD 

mil 

5 

-200 

- 

P  7  23  6.'. 

LQX  STOR  TK  VENT  VLV  OPEN 

uni 

5 

-202 

- 

U701  IX 

RAPID  FILL  LOX  CTL-l 

mil 

3 

-203 

- 

U7012X 

TOPPING  LOW  CTt-1 

mil 

5 

-20* 

- 

U7Q13X 

TOPPING  HIGH  CTL-l 

mil 

5 

-205 

- 

U7014X 

100*  LOX  CTL-l 

mu 

5 

-210 

- 

U7015X 

RAPID  FILL  LOX  CTl-2 

um 

5 

-215 

- 

U70UX 

TOPPING  LOW  CTL-2 

mn 

5 

-220 

- 

U70J  7X 

TOPPING  HIGH  CTL-2 

mil 

5 

-225 

- 

U7018X 

100*  LOX  CTL-2 

inn 

5 

000 

010-08- 

L02  spra»  &  freezing 

212 

211 

2 

-020 

- 

P7108P 

LOX  L/P  DISCON  IN  PRESS 

mu 

111 

5 

-025 

- 

P7578P 

LOX  TO  L/P  DISCON  IN  PRESS 

mix 

5 

-030 

- 

P7H4T 

LOX  TOP  L/P  0 1  SCON  IN  TEMP 

mu 

5 

-035 

- 

97571T 

MAIN  LINE  TEMP-L/P  OISCON 

mu 

5 

-040 

- 

U7019N 

L/P  LOX  OISCON  CAMERA 

mn 

111 

5 

-045 

- 

U7020N 

MOT-COLD  OISCON  CAMERA 

nm 

5 

000 

oio-io-  booster 

TUR0OPUMP  OPERATION 

2 

-015 

-  P7137B 

B 1  PUMP  SPEED  LO 

5 

-020 

-  P71388 

02  PUMP  SPEEO  LO 

5 

000 

011-01- 

fuel  transfer  performance 

2 

-010 

- 

FT00  3P 

FUEL  TANK  PRESSURE 

s 

WT 

o 

i 

- 

PT367P 

fuel  lvl  tank  ullage  press 

i 

-020 

- 

P7490P 

GNO  FUEL  FILTER  OP 

i 

-025 

- 

P7691P 

FUEL  fill  LINE  IN  PRESS 

5 

-030 

- 

P7692P 

FILL  LINE  PRES5-L/P  OISCON 

5 

-035 

- 

P7693P 

fill  line  PRESS  •  R-0-0 

J 

-040 

- 

P7909P 

FUEL  VLV  FI  IN  PRESS 

» 

-043 

P7389R 

gno  fuel  supply  fl/rt 

» 
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-oso 

- 

P7366T 

FUEL 

LINE  TO  MSL  TEMP 

-053 

- 

P7372T 

MSI  ' 

TANK  FUEL  TEMP 

-040 

- 

P7922X 

FUEL 

VLV  F 1  OPEN 

-065 

- 

P7923X 

FUEL 

VLV  FI  CLSO 

-044 

- 

P792*X 

fuel 

VLV  F2  OPEN 

-0T0 

- 

P7923X 

fuel 

VLV  F2  CLSO 

-075 

- 

P7926X 

FUEL 

VLV  F 3  OPEN 

-010 

- 

P7927X 

FUEL 

VLV  FS  CLSO 

-083 

- 

P7928X 

FUEL 

VLV  NF*  OPEN 

-100 

- 

P7929X 

FUEL 

VLV  NF*  CLSD 

-103 

- 

P7930X 

fuel 

VLV  NF1  OPEN 

-no 

- 

P7931X 

fuel 

VLV  NF1  CLSO 

-113 

- 

P7932X 

FUEL 

VLV  NF2  OPEN 

-120 

- 

P7933X 

Fuel 

VLV  NF2  CLSO 

-123 

- 

P793*X 

fuel 

A/B  F60  VLV  OPEN 

-130 

- 

P7933X 

fuel 

A/B  FSO  VLV  CLSO 

-133 

- 

P7436X 

fuel 

LVL  TX  FU  PUMP  OPEN 

-1*0 

- 

P7917X 

fuel 

SENSOR  LS-10 

-1*» 

- 

r7938A 

fuel 

LVL  tk  full 

-130 

- 

PI9J9X 

fuel 

LVL  Tk  half  full 

-133 

- 

U7081P 

FUEL 

TANK  .HEAO  PRESS 

-16U 

- 

0702 IX 

fuel 

LVL  NOT  LOW-1 

-163 

- 

0702 2* 

FUEL 

LVL  NOT  LOW-2 

-170 

- 

U7023X 

FUEL 

LVL  TOO  HIGH— 1 

-173 

- 

U7024X 

fuel 

LVL  TOO  HIGM-2 

000 

011-02- 

fVZi.  THERMAL 

compensation 

-010 

- 

P7003P 

rUEL 

TANK  PRESS 

-013 

- 

F7367P 

FUEL 

LVL  TK  ULLAGE  PRESS 

-020 

- 

P79UP 

FUEL 

PRCSN  TK  OISCM  PRESS 

-023 

- 

P7344T 

FUEL 

LINE  TO  MSL  TEMP 

•  030 

- 

P7372T 

MSl  tank  fuel  TEMP 

-033 

- 

P7908T 

FUEL 

PRCSN  TK  OISCM  TEMP 

-0*0 

- 

P7922-I 

FUEL 

VLV  FI  OPEN 

-0*3 

- 

P7923X 

FUEL  VLV  Fi  CLSO 

-030 

- 

P7924X 

FUEL 

VLV  F2  OPEN 
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-055 

- 

P7925X 

FUEL 

VLV 

f:  clso 

5 

-060 

- 

P7926X 

FUEL 

VLV 

F3  OPEN 

5 

-065 

- 

P7927X 

FUEL 

VLV 

F 3  CLSO 

5 

-070 

- 

P7920X 

FUEL 

VLV 

NF*  OPEN 

5 

-075 

- 

P7929X 

t'UEL 

VLV 

NF*  CLSO 

5 

-000 

- 

P7930X 

FUEL 

> 

_) 

> 

NF 1  OPEN 

5 

-005 

- 

P7931X 

fuel 

VLV 

NF1  CLSO 

5 

-0  5  0 

- 

P7932X 

fuel 

> 

> 

NF 2  open 

5 

-055 

- 

P7933X 

fuel 

> 

> 

NF2  clso 

5 

-100 

- 

P7934;; 

fuel 

A/B 

FSO  VLV  OPEN 

5 

-105 

- 

P7935X 

fuel 

A/B 

FS3  VLV  CLSO 

5 

-no 

- 

P7930X 

FUEL 

LVL 

TX  FULL 

5 

000  011-01-  FUEL  CONTAMINATION 


000 

011-0*- 

PUEL  punping 

SYSTEM 

-00J 

- 

F7003P 

FUEL 

TANK  PRESSURE 

-010 

- 

P7688P 

gnd  fuel  pump  out  press 

-on 

- 

P / 68  9P 

ono  fuel  pump  in  press 

-020 

- 

P7691P 

fuel 

fill  line  in  press 

-025 

- 

P7692P 

fill 

LINE  PRESS-L/P  DISCON 

-030 

- 

P7693P 

fill 

LINE  PRESS  8  R-0-0 

-035 

- 

P7909P 

FUEL 

VLV  F l  INLET  PRESS 

-0*0 

- 

P7569R 

GND  FUEL  SUPPLY  F|./RT 

-0*5 

- 

P7195X 

fuel 

VLV  F*  OPEN 

-050 

- 

P7196X 

fuel 

VLV  F*  CLSO 

-055 

- 

P7922X 

fuel 

VLV  F 1  OPEN 

-060 

- 

P7923X 

FUEL 

VLV  Fl  CLSO 

-065 

- 

P792*X 

FUEL 

VLV  F2  open 

-070 

- 

P7925X 

FUEL 

VLV  F2  CLSO 

-075 

- 

P7926X 

FUEL 

VLV  Fl  OPEN 

-0*0 

- 

P792  7.“. 

FUEL 

VLV  Fl  CLSO 

-085 

- 

P7928X 

FUEL 

VLV  NF*  OPEN 

-090 

- 

P7929X 

FUEL 

VLV  .  .  CLSO 

-100 

- 

P7930X 

FUEL 

VLV  NF 1  OPEN 

-105 

- 

P7931X 

FUEL 

VLV  NF 1  CLSO 

2 


j 

1 


_ A 
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-110 

- 

PT932X 

FUEL 

VLV  NF 2  OPEN 

-115 

- 

P7933X 

fuel 

VLV  NF2  CLSD 

-120 

- 

PT93*X 

fuel 

A/S  FSO  VLV  OPEN 

-125 

- 

PT95SX 

fuel 

A/8  F6L  VLV  CLSD 

000 

011-05- 

DISCRETE/SEQUENCE  OPRN 

-010 

- 

PT567P 

FUEL 

LVL  tank  ullage  press 

-015 

- 

PT691T 

FUEL 

fill  line  in  press 

-020 

- 

P7692P 

FILL 

line  PRESS-L/P  DISCON 

-025 

- 

P7693P 

fill 

LINE  PRESS  •  R-0-0 

•  050 

- 

PT909P 

fuel 

VLV  FI  INLET  PRESS 

-055 

- 

PT9UP 

FUEL 

PRESN  TX  OISCH  PRESS 

-0*0 

- 

PT572T 

MSL  tank  fuel  press 

-0*5 

- 

P7195X 

FUEL 

VLV  F*  OPEN 

-050 

- 

P7196X 

fuel 

VLV  F*  CLSD 

-055 

- 

PT922X 

FUEL 

VLV  FI  OPEN 

-060 

- 

P792JX 

FUEL 

VLV  FI  Cl  SO 

-065 

- 

P792*X 

FUEL 

VLV  F2  OPEN 

-070 

- 

P  <925X 

FUEL 

VLV  F2  CLSO 

-075 

- 

°7926m 

FUEL 

VLV  FJ  OPEN 

-080 

- 

P792TX 

FUEL 

VLV  F3  CLSO 

-085 

- 

P7928X 

FUEL 

VLV  NF*  OPEN 

-090 

- 

PT929X 

FUEL 

VLV  NF*  CLSO 

-095 

- 

P7930X 

FUEL 

VLV  NFl  OPEN 

-100 

- 

PT931X 

FUEL 

VLV  NFl  CLSO 

-105 

- 

PT932* 

FUEL 

VLV  NF2  OPEN 

-no 

- 

P7933X 

FUEL 

VLV  NF2  CLSO 

-115 

- 

P793*X 

FUEL 

A/8  FSO  VLV  OPtN 

-no 

- 

P7935X 

FUEL 

A/B  F&O  VLV  CLSO 

-125 

- 

PT937X 

FUEL 

SENSOR  LS-10 

-l  50 

- 

PT938X 

FUEL 

LVL  TX  FULL 

.153 

' 

PT939X 

FUEL 

LVL  TX  HALF  FULL 

-1*0 

- 

U7081P 

FUEL 

TANK  HE  AO  PRESS 

- 1*» 

- 

07021X 

fuel 

LVL  NOT  LOV-1 

-150 

- 

U7022X 

FUEL 

LVL  NOT  LQM-2 

-155 

- 

U7023X 

FUEL 

LVL  TOO  HIGH-1 

REPORT  NO.  AEG0-0653 
SECTION  8 
26  SEPTEMBER  1962 


aiNIHAL  OYN/NA/IIC*  j  A»T«ONAUTIC» 


OSTF-2  OBJ  COMPOSITE  26  SEP  62  AE60-0653  12J  123*66  123*  123*5»  1  1  .’3*5 


035 


-160 

- 

U7024X 

FUEL  LVL  TOO  HIGH-2 

000 

011-06- 

fuel  transfer  interface 

-015 

- 

F7003P 

FUEL  TANK  PRESSURE 

-020 

- 

U7021* 

FUEL  LVL  NOT  LOW-1 

-025 

- 

U7022* 

FUEL  LVL  NOT  LOW-2 

-030 

- 

U7023* 

fuel  LVL  TOO  HIGH-1 

-035 

- 

U702A* 

FUEL  LVL  TOO  HIGH-2 

000 

011-0*- 

FUEL  LEVEL 

-010 

- 

P754AT 

fuel  line  ro  msl  temp 

-015 

- 

P7572T 

missile  tank  fuel  tejp 

000  011-09-  FUEL  PREVALVE  LEAFAGE 


3 

2 

5 

5 

3 

5 

3 

2 

3 

3 

22222  2  * 


000  012-01- 

000  012-02- 

000  O’ 2-03- 

000  012-0*- 

000  012-05- 

000  012-06- 

000  012-07- 

000  012-0*- 

000  012-09- 


maintenance  conference  network 

LC0  SIGNAL! .0  SYSTEM 

OIRECT  LINE  SYSTEM 

OUL  LINE  SYSTEM 

launch  enable  system 

BACKGROUND  NOISE 

RAOIO  ANO  audio  interference 

communications  equip  maintenance 

maintenance  data  and  procedures 


22  22222  2  22222 

22  22222  22222 

22  22222  2  22222 

22  22222  2  22222 

2  222  2  222 

22  2  22  2  2  22 

22  22222  2  22222 

22  22222  2  22222 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


000  013-01 


CONTAMINATION  SUILO-UP 
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)*TF-2 

OBJ  COMPOSITE  26  SEP  62  *£60-0653 

123 

123*56  123* 

123*56 

1  123*5 

0  36 

000 

0l*-01- 

T.O.  OAT  A  A0EQUACY 

333 

222222  222 

222222 

2  22222 

2 

000 

016-02- 

functional  analysis  aoeouacy 

331 

222222  222 

222222 

2  22222 

2 

000 

016-03- 

TECH  ORDER  VEAPON  SYSTEM  SUPPORT 

2222 

22222 

2  22222 

2 

0  00 

016-0*- 

PERSONNEL  REQUIREMENTS 

222222 

22222 

2  22222 

2 

000 

015-  - 

•  EAPOiiS  SYSTEM  INSPECTIONS 

2  3 

3 

3  2 

2 

000 

016-  - 

unscmcdulEO  maint  effects 

222222  3333 

222222 

3  22222 

2 

1 

coo 

on-  - 

quality  control  adequacy 

222222 

22222 

3  22222 

2 

000 

on-  - 

maint  recoros  adequacy 

222222 

22222 

2  22222 

2 

000 

on-  - 

maint  procedures  aoequacy 

222222 

22222 

2  23333 

2 

000 

020-  - 

s qua doom  maint  effectiveness 

222222 

22222 

22222 

2 

000 

021-  - 

2*  MR  SELF  SUFFICIENCY  FIRST  READ 

2 

2 

000 

023-  - 

OPERATIONAL  CONTROL  by  PERSONNEL 

222222 

22222 

2  22222 

2 

000 

023-  - 

RELATIONSHIP  maint  concept 

222222 

22222 

3  22222 

2 
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000  0  2'*- 

- 

WEAPOII 

SYSTEM  FIRST  REA0I NESS 

111 

111 

-075 

- 

F700  IP 

L0X  tanx  PRESSURE 

1 

1 

1  1 

-080 

- 

f  tooip 

FUEL  tank  PRESSURE 

1 

1 

1  1 

-085 

- 

F70C3P 

FUEL  TX  PRESS  DUCT  a  PCU 

1 

1 

1  1 

-090 

- 

F7312P 

LOX  TX  PRESS  DUCT  •  PCU 

1 

1 

1  1 

-095 

- 

F11*5P 

S  C'L  HE  BTl  DISCH  PRESS 

1 

1 

1  1 

-100 

- 

F  2*77 

a  tx  he  6Tl  temp 

1 

1 

1  1 

-no 

- 

F  IP 

LOX  TX  HELIUM  PRESS 

1 

1 

1  1 

-115 

- 

F  IP 

FUEL  TX  HELIUM  PRESS 

1 

1 

1  1 

-120 

- 

H  3  IP 

31  HYO  ACUM  PRESS 

1 

l 

1  1 

-125 

- 

>  1400 

TERN  HYO  PRESS 

1 

1 

1  1 

-130 

- 

1  185P 

S  HYO  PUMP  INLET  PRESS 

1 

1 

1  1 

-no 

- 

N7350R 

82  POD  AIR  FLO*  QUAD  2 

111 

-145 

- 

N715SR 

32  PCD  AIR  FLOW  QUAD  1 

111 

-150 

- 

N70A8T 

82  AIR  INLET  TEMP  QUAD  2 

111 

-155 

- 

N7156T 

82  AIR  INLET  TEMP  QUAD  3 

111 

-165 

- 

N7028X 

COMMIT  START  BUTTON 

1 

1 

1  1 

-170 

- 

N753SX 

PwR  INTERNAL  GREEN 

1 

1 

1  1 

-175 

- 

N798AX 

MISSILE  AWAY 

1 

1 

1  1 

-180 

- 

P7108P 

LOX  L/P  DISC  IN  PRESS 

1 

1 

1  » 

-105 

- 

P75A9P 

LOX  STOR  Tx  ULLAGE  PRESS 

1 

1 

1  1 

-  190 

- 

P7709P 

LOX  TOP  TX  ULLAGE  PRESS 

1 

1 

1  1 

-195 

- 

P7115“ 

RAPIO  TOP  VLV  OPEN 

l 

1 

1  1 

-200 

- 

P7116X 

RAPID  TOP  VLV  CLSD 

1 

1 

1  1 

-205 

- 

P7117X 

TOPPING  VLV  OPEN 

1 

1 

1  1 

-210 

- 

P7118X 

TOPPING  VLV  CLSD 

1 

I 

1  1 

-215 

- 

P7193X 

LOX  TOP  TX  VENT  VLV  OPEN 

1 

1 

1  l 

-220 

- 

P719AX 

LOX  TOP  TX  VENT  VLV  CLSD 

1 

1 

1  1 

-225 

- 

P722SX 

LOX  RAPID  LO  VLV  OPEN 

l 

1 

t  1 

-230 

- 

P7226X 

LOX  FINE  LO  VLV  OPEN 

1 

1 

1 

-235 

- 

P7227X 

LOX  RAPIO  LD  VLV  CLSD 

1 

1 

1  1 

-240 

- 

P7228X 

LOX  FINE  LO  VLV  CLSD 

1 

1 

1  1 

-245 

- 

P7218X 

LOX  DRAIN  VLV  OPEN 

1 

1 

1  1 

-250 

- 

P72A0X 

LOX  DRAIN  VLV  CLSD 

1 

1 

1  1 

-255 

- 

U701 IX 

RAPID  FILL  LCX  CTL-1 

1 

1 

1  1 

-260 

- 

U7012X 

TOPPING  LOW  CTL-I 

1 

1 

1  1 
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•265 

- 

U7013X 

TOPPING  HIGH  CTL-1 

1 

1 

1 

1 

■2T0 

- 

U7014X 

1001  L0X  CTL-1 

1 

1 

1 

1 

■275 

- 

U7015X 

RAPID  FILL  L0X  LTL-2 

X 

1 

1 

280 

- 

U7016X 

TOPPING  LOW  CTL-2 

1 

X 

1 

285 

- 

U7017X 

TOPPING  HIGH  CTL-2 

1 

X 

1 

290 

- 

U7018X 

1001  L0X  CTL-2 

1 

X 

1 

295 

- 

U7021X 

FUEL  LVL  NOT  LOW-1 

1 

X 

1 

300 

- 

U7022X 

fuel  lvl  not  low-2 

1 

X 

X 

305 

- 

U7023X 

fuel  lvl  too  high-i 

1 

1 

1 

310 

- 

U7024X 

FUEL  LVL  TOO  HIGH-2 

1 

1 

1 

320 

- 

s 

610 

ROLL  OISPL  GYRO  SIG 

1 

1 

1 

325 

- 

s 

6  2D 

PITCH  OISPL  GYRO  SIG 

1 

X 

1 

130 

- 

s 

6  30 

YAW  OISPL  GYRO  GIG 

1 

1 

1 

335 

- 

s 

a 

r> 

o 

CM 

81  PIT CH/ROLL  POS 

1 

X 

1 

340 

- 

s 

O 

+ 

o 

r-t 

92  PITCH/ROLL  POS 

1 

1 

1 

345 

- 

s 

2050 

B 1  YAW  POS 

1 

1 

1 

350 

- 

s 

2060 

B2  YAW  POS 

1 

X 

1 

355 

- 

s 

2220 

VI  PITCH  POS 

1 

1 

1 

■3*0 

- 

$ 

22  30 

V2  PITCH  POS 

1 

1 

1 

3*5 

- 

s 

2330 

VI  YAW/ROLL  POS 

1 

1 

1 

370 

- 

5 

2340 

V2  YAW/ROLL  POS 

1 

X 

1 

375 

- 

s 

25*0 

SUS  YAW  POS 

1 

X 

1 

• 

380 

- 

s 

2570 

SUS  PITCH  POS 

1 

1 

1 

385 

- 

s 

5  28 

ROLL  RATE  GYRO  SIG 

1 

1 

1 

390 

- 

s 

5  3R 

PITCH  RATE  GYRO  SIG 

1 

1 

1 

395 

- 

s 

5  48 

YAW  RATE  GYRO  SIG 

1 

1 

1 

405 

- 

E 

500 

400  CPS  AC  PWR  supply 

1 

1 

1 

410 

- 

E 

2  *V 

msl  sys  Input  volt 

1 

1 

1 

*15 

- 

( 

5  XV 

400  CPS  AC  PHASE  A  volt 

1 

1 

1 

420 

- 

U7124V 

AA  COMP  28  VOC  INPUT 

1 

425 

- 

U7134V 

AA  TIME  SMAREO  OSC  OUTPUT 

1 

635 

- 

M7507P 

SYS  HYO  ACUM  PRESS 

1 

1 

1 

440 

- 

M7508P 

UPR  OR  HYO  ACUM  PRESS 

1 

1 

1 

445 

- 

MT509P 

LWR  OR  HYO  ACUM  PRESS 

1 

1 

1 

450 

- 

H7529P 

L/P  brake  press 

1 

l 

455 

. 

N7803B 

L/P  DRIVE  MOTOR  SPEED 

1 

1 

1 
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-460 

- 

N7R0S0 

L/P  DISPLACEMENT 

-463 

- 

N780*P 

DRIVE  MOTOR  TORQUE 

-473 

- 

P1002P 

8i  fuel  pump  inlet  press 

-490 

- 

P103SP 

82  FUEL  PUMP  0ISCH  PRESS 

-493 

- 

P103RP 

81  FUEL  PUMP  0ISCH  PRESS 

-490 

- 

P105SP 

SUS  LOX  PUMP  inlet  press 

-493 

- 

P132ST 

ENO  C0MPT  amp  TEMP 

-500 

- 

P15J0T 

SUS  LOX  PUMP  INLET  TEMP 

-503 

- 

P1711T 

81  NACELLE  AM8  TEMP 

-510 

- 

P1712T 

82  NACELLE  AM8  TEMP 

-523 

- 

U7125X 

AA  COMPUTER  RESET 

-530 

- 

U7132X 

AA  STA  COUNTER  OUTPUT 

-535 

- 

U  113V 

AA  VLV  POS  FEE08ACX 

-540 

- 

U  135V 

AA  SENSOR  S 10 

000 

025-  - 

CONTAMINATION  BUtLD-UP 

3  123*54  123*  123*54  1  123*5 


1  1 

1 

1 

5 

1  1 

1 

1 

1  1 

1 

1 

1  1 

1 

1 

1  1 

1 

1 

1  1 

1 

1 

1  1 

1 

1 

1  1 

1 

1 

1  1 

1 

1 

1  1 

1 

1 

1  1 

1 

1 

1  1 

1 

1 

1  1 

1 

1 

1  1 

1 

1 

2 


000  024-  -  MATHEMATICAL  MOOEL 


in  min  mi  mm  1  um 


000 


028-  -  CRIB  AND  LCC  OROP  TESTS 


000  029-  -  YENT  VALVE  OPERATION 


000 


0J1-  -  2*  HOUR  HOLD  limitations 


000  032-  -  COMPLEX  SOM  TIME 


221221  2222  222222  22222 


m  mm  mi  mm  i  mu 


000  033 


WEAPON  SYSTEM  SAFETY 
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000  034- 

-  plight 

PERFORMANCE 

1 

1 

-034 

-  A121TP 

HT  SHIELD  OP  QUAD  2 

1 

-03? 

-  A1218P 

HT  SHIELD  op  v-v  AXIS 

1 

-038 

-  A1218P 

ht  shi elo  dp  ouao  i 

1 

1 

-034 

-  A1220P 

HT  SHIELD  OP  QUAO  3 

1 

1 

-040 

-  AI585P 

HT  shield  insioe  PRESS  1 

1 

-0*2 

-  A1584P 

HT  SHIELD  INSIOE  PRESS  2 

1 

-043 

-  A118*T 

HT  SHIEL0  temp  E»0  Q* 

1 

1 

-044 

-  A1188T 

HT  SHIELD  TEMP  EwO  02 

1 

1 

-043 

-  A 1 780V 

ARMA  POO  ACOUSTIC 

l 

1 

-044 

-  Pll»5P 

SUS  CTL  he  b  tl  out  press 

l 

1 

-04? 

-  E 1 2*  7T 

8  TX  HE  BTL  temp 

1 

-030 

-  E 1 280  T 

SUS  CTL  he  8TL  TEmP 

1 

l 

-032 

-  N  1 8  7  O'  * 

TMU  NOISE  1 

1 

1 

-033 

-  PI  52 80 

SUS  MAIN  L0X  VLV  POS 

1 

-040 

-  P 1 8300 

SUS  EUEL  VLV  POS 

l 

-043 

-  P 1 2040 

SUS  1N0  L0X  OOhC 

1 

1 

-070 

-  P 1 20  80 

81  ENO  LOX  OOME 

1 

1 

-071 

•  P | 2080 

82  E NO  LOX  DOME 

1 

-080 

-  PJ002P 

81  EUEL  PUMP  INLET  PRESS 

l 

-083 

-  P1004P 

SUS  ThR  CHAMBER  PRESS 

1 

-040 

-  P1018P 

82  EUEL  PUMP  USCM  PRESS 

1 

-043 

-  P10J8P 

81  EUEL  pump  OISCM  PRESS 

l 

-100 

-  P1054P 

SUS  L0»  PUMP  inlet  PRESS 

1 

-103 

-  P 1 08  8* 

81  THR  CHAMBER  PRESS 

1 

-no 

-  P1040P 

•  1  TMR  chamber  press 

1 

•113 

-  P 108  IP 

81  LO*  INJ  mxnIEOlD  PRESS 

1 

-120 

-  PI082P 

8}  LOX  INJ  M4N|EOl0  PRESS 

1 

-III 

-  P11SSP 

81  0A$  QIN  C0M8UI  TOR  RRISS 

1 

-110 

-  P1I8*E 

R2  OAS  Of N  COMBUSTOR  PRESS 

1 

-111 

-  P1200P 

IN*  COMPT  AMB  PRESS 

1 

-111 

-  PI  11  TP 

SM  *08  INJ  MANIEOLO  SRISI 

1 

•111 

-  P1181P 

S  LOX  INJ  MANIEOLO  PRESS 

1 

-13*. 

-  P|**1P 

S  40  EuEl  INJ  man  PRESS 

1 

-143 

-  Pill IT 

(NO  COMPT  AMB  It MP 

l 

•  180 

-  P1I10T 

SUt  LOX  PUMP  imlit  TEMP 

t 

123*5 
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2fi  SEPTEMBER  19G2 

0STF-2  O0J 

COMPOSITE 

26  SEP  62  AE  60-0  65  3 

123  123456  1234 

123466  ; 

1  1  2345  C  4 1 

- 

PI  71  IT 

81  NACELLE  amp  TEMP 

1 

1 

5 

-160 

- 

P1T12* 

92  NACELLE  am3  TCmP 

l 

1 

5 

-165 

- 

P1051Y 

Eng  compt  acoustic 

1 

1 

5 

-2  15 

- 

M7604N 

FwO  LIFT-OFF  CAMERA 

1 

1 

5 

-216 

- 

M7605N 

aft  l:ft-off  CAMERA 

1 

5 

-225 

- 

N7R54X 

missile  ayay 

1 

1 

5 

-230 

- 

N7R85X 

MISSILE  ON  stand 

l 

1 

3 

-235 

- 

L7601P 

HT  SHIELD  OUTSIDE  PRESS 

l 

1 

5 

-240 

- 

L7602P 

ht  shielo  outsioe  press 

2 

1 

3 

-245 

- 

L  70 1 3P 

flame  deflect  **-0  press 

1 

1 

3 

-230 

- 

L70j  <*P 

flame  ceflect  amb  press 

2 

1 

3 

-255 

- 

L  701 5P 

flame  deflect  amb  press 

3 

1 

5 

-260 

- 

L  701 6P 

Flame  oeflECT  amq  press 

4 

1 

5 

300  031-01-  EQUIPMENT  USA8ILITV  222222  2222  2  2  2222  2 

"CO  033-02-  TECH  OATa  USABILITY  6  SUITABILITY  22222  2  22222  2 

300  033-03-  JOB  E NV 1  RCNnE N T  222222  22222  2  22227  2 

000  033-0»-  CUSTOMER  PERSONNEL  ucaulMMf NTS  22222  2  72222  2 

000  033-03-  TRAINING  272722  72272  7  27777  I 

000  033-04-  OPRNAL  CTl  BY  CUSTOMC*  PfASONNEL  72772  7  77227  7 

000  014-  -  SAC  I N  Tf 04 A  T I  ON  777772  7  777777  7  /  7777  7 


000 

017-01-  TM4U3T 

MO 

CNVlPONMfNT 

1 

1 

015 

-  A  l  7 1  74 

Hf 

VHIUO 

04 

QuAO  1 

1 

020 

-  A l 2 1 44 

h! 

SMJC LO 

04 

T-V  AXIS 

t 

075 

-  A  17  I'M 

HT 

SHI fLO 

04 

QUAO  1 

» 

1 

0  10 

-  AW704 

HT 

$H  I  (  L  0 

04 

QUAQ  } 

\ 

1 

Oil 

-  A  134  34 

HT 

SM|f LO 

INIIOC  MIU  1 

1 

1 
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AE60-06S3  123  123*56  123*  123*3 


-032 

-  A1384P 

HT  SHIELD  INSIDE  PRESS  2 

1 

-033 

-  A1194T 

HT  SHIELD  TfHP  END  04 

1 

•0*0 

-  A1193T 

ht  shield  tehp  end  02 

1 

-0*5 

-  P1200P 

ENG  COMPT  AMS  PRESS 

1 

-030 

-  P1323T 

ENG  COMPT  AMS  TEMP 

1 

-033 

-  PI  71  IT 

SI  NACELLE  AMS  TEMP 

1 

-0*0 

-  P1712T 

82  NACELLE  AMS  TEMP 

1 

-063 

-  P1031T 

ENG  COMPT  ACOUSTIC 

1 

-071 

-  A  7*  IT 

ams  *  sus  insts  panel 

-073 

-  A  7T»T 

Eng  COMPT  AMS  TEMP 

1 

-033 

-  n  nix 

staging  camera  bu 

1 

-036 

-  M  1031 

rcp  1  plug  01  scon 

-103 

•  M7404N 

EWO  LlETOEE  CAMERA 

1 

-10* 

-  M7603N 

aET  LlETOEE  CAMERA 

-no 

-  N  604N 

STAGInO  RCP  04 

1 

-120 

-  L740 IP 

HT  SHIELD  OUTSIDE  PRESS  1 

-123 

-  L7402P 

HT  SHIELO  OUTSIDE  PRESS  2 

000  017-02*  OUIOANCE  POO  ACQUIT  let. 

-013 

*  A1T30Y 

ARMA  POO  ACOUSTIC 

000  017-01-  PROP  |Y»  PERE 

-oil 

-  P13I30 

S  MAIN  LOR  VLV  PDS 

-011 

-  PI0100 

SUS  EUEL  VLV  POS 

-Oil 

-  P1204O 

SUS  ENO  lOA  DOME 

-010 

-  PlIOOO 

01  ENO  LOR  DOME 

-013 

-  » 1 20  30 

St  IMS  LOR  DOME 

•010 

-  P10OIP 

01  EUEL  PUMP  INLET  PRESS 

•033 

-  P1004P 

sus  thr  chamber  press 

•  040 

-  P1013P 

SI  EUEL  PUMP  OISCN  PRESS 

•041 

-  P1013T 

01  EUEL  PUM*  OISCN  PRESS 

-030 

*  PI034P 

SUS  LOR  PUMP  IM.ET  PRESS 

-033 

-  P1013* 

•1  THR  CHAMBER  PRESS 

•000 

-  P1040P 

si  thr  chamber  press 

•043 

-  P103|P 

01  LOR  INJ  NANIEOLO  PRESS 

-070 

•  P 103  IP 

01  LOR  INJ  NANIEOLO  PRESS 

1  123*5 


0*2 
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123  123456  12  34  1  23456  1  12.145 


-076 

- 

01155P 

HI  GAS  GEN  CORPUS  T  09  PRESS 

1 

1 

-080 

- 

P1194P 

J2  GAS  GEN  COMBUSTOR  PPESS 

1 

1 

-005 

- 

P1337P 

S  GG  LCX  INJ  MANIFOLD  PRESS 

l 

1 

-0  90 

- 

P1351P 

S  LOX  INJ  MANIFOLD  PRESS 

1 

1 

-092 

- 

P 1 46 3P 

S  GG  FUEL  INJ  MAN  PRESS 

1 

-096 

- 

PT530T 

SUS  LOX  PUMP  INLET  TEMP 

l 

1 

-  105 

- 

D  16  0*. 

manual  fuel  cutoff 

1 

* 

-no 

- 

0  1614 

AUTOMATIC  FuEl  CUTOFF 

1 

1 

-115 

- 

F  1 4  5f> 

S  CTl  HE  0TL  OISCH  PRESS 

1 

1 

-120 

- 

F  ?46P 

B  TK  HE  BTL  HI  PRESS 

1 

1 

-125 

- 

M  1S5P 

S  HTO  PUMP  INLET 

1 

1 

-1  3  C 

- 

P  0  93 

02  PU“P  SPEED 

1 

1 

-176 

- 

p  04f3 

A  1  PUMP  E  P r  E  0 

1 

1 

-  1  <.r* 

- 

P  3493 

'  PUMP  SPEED 

1 

1 

-  145 

- 

P  5290 

S  MAIN  LOX  VALVE  POS 

1 

-1*9 

- 

P  8900 

sus  Fuel  vlv  pos 

1 

-  165 

- 

P  l^ 

lil  LOX  PUMP  inlet  press 

1 

-  160 

- 

P  3^ 

0  2  LUX  PUMP  INLET  PRESS 

1 

1 

-166 

- 

P  6° 

S  THRUST  CHAMBER  PRESS 

i 

1 

-l  79 

- 

P  p  7n 

VERNIER  FUFL  T X  ORESS 

1 

-  1  74 

- 

P  ?nn 

VI  THRUST  CHAMBER  PRESS 

1 

1 

-1^0 

- 

P  ?  qp 

V  2  THRUST  CHAMBER  PRESS 

1 

1 

-  1  84 

- 

P  3  CP 

VERNIER  LOX  IX  PTESS 

1 

-  1  90 

- 

P  3  0  P 

B2  FUEL  PU“P  DISCM  PRESS 

1 

1 

-  1  94 

- 

P  3  9P 

HI  FUEL  pump  OISCH  PRESS 

1 

1 

-  /oo 

- 

P  *  6P 

S  LOX  PUMP  INLET  PRESS 

1 

-  2  94 

- 

P  6  9P 

32  Thrust  chamber  PRESS 

1 

-2  19 

- 

P  6  OP 

01  THRUST  CHAMBER  PRESS 

1 

-214 

- 

P  9  J  Cn 

S  fuel  pump  DIsCH  press 

1 

-??0 

- 

P  99  TP 

S  GG  LCX  INJ  MAN  Pxrss 

-224 

- 

P  96  IP 

LOX  INJ  man  PRCSS 

■2  10 

- 

P  46  3P 

S  GG  FUEL  INJ  man  PRfSS 

-2  14 

- 

P  474P 

Vf nN 1 E R  CTL  PRESS  REP  OUT 

l 

-  240 

- 

P  7  0  9  7 

S  GG  COMBUSTOR  TEMP 

1 

-?44 

- 

P  7  1  1  T 

R I  CAS  GEN  COMBUSTOR  TEMP 

1 

-260 

. 

P  7147 

H 2  UAS  Gt N  COMBUSTOR  TEMP 

043 


5 

3 

5 

3 

3 

3 

3 

5 

5 

3 

3 

5 

3 

3 

3 

5 

5 

3 

3 

5 

3 

3 


3 

3 

3 


REPORT  NO.  AE60 

-0653 

SECTION  8 
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amthonautic* 
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2 

ostf-2 

08 J  COMPOSITE  26  SEP  62  AE60-0655 

123 

123456  1234 

123456  1  12345 

0  44 

-255 

-  S  26 IX 

SUS  CUTOFF  DISCRETE 

1 

3 

-2  60 

-  S  373X 

BOOSTER  CUTOFF 

1 

3 

-263 

-  S  576* 

VERNIER  CUTOFF 

1 

5 

-270 

-  U  101* 

AXIAL  ACCELN-STA  910 

1 

1 

3 

-275 

-  U  800 

LO*  TAN*  HEAD  PRESS 

1 

1 

3 

-280 

-  U  SIP 

fuel  tan*  heao  press 

1 

1 

3 

-204 

-  M7604M 

F WO  liftoff  CAMERA 

1 

1 

3 

-287 

-  M760SN 

AFT  LIFTOFF  CAMERA 

1 

3 

000 

057-04-  SHUT  OFF 

VALVE  EFFECT 

1 

1 

2 

-015 

-  M  404N 

STAGING  RCP  04 

1 

1 

5 

-020 

-  M  103* 

STAGING  CAMERA  8*M 

1 

5 

-021 

-  M  109X 

RCP  1  PLUG  0 1  SCON 

1 

5  ! 

000 

057-05-  T HSU ST 

section  conditions. 

1 

1 

2 

-012 

-  A  74  5T 

AMB  P  SUS  INSTR  PANEL 

1 

3 

-015 

-  A  778T 

ENG  COMPT  AMB  TEMP 

1 

1 

3 

-050 

-  M  52* 

COMA*  VALVE  COMMAND 

1 

1 

3 

-055 

-  M  185* 

STAGING  CAMERA  BA* 

1 

3 

-056 

-  M  189* 

RCP  1  PLUG  01  SCON 

1 

5 

-0*0 

-  U  101* 

AXIAL  ACCELN-STA  910 

1 

1 

3 

-050 

-  M  6O0N 

STAGING  RCP  04 

l 

1 

3 

000 

058-01-  RANGE • 

TRAJECTORY  6  CEP 

1 

1 

2 

000 

058-02-  AIRFRAME  A0CQUAC7 

1 

1 

2 

-012 

-  A  7457 

AMB  P  SUS  INSTR  PANEL 

1 

3 

-015 

-  A  778T 

ENG  COMP  AMB  TEMP 

1 

1 

3 

-020 

-  F  IP 

LO*  TAN*  HE  PRESS 

1 

1 

3 

-025 

-  F  5P 

fuel  tan*  HE  press 

1 

1 

3 

-055 

-  M  188* 

STAGING  CAMERA  BAR 

1 

3 

-0)4 

-  M  189* 

RCP  l  PLUG  OIjCON 

1 

3 

-040 

-  U  10 l A 

AXIAL  ACCELN-STA  910 

l 

1 

3 

-050 

-  A! 7807 

GU I 0  POO  ACOUSTIC 

1 

1 

3 

•  060 

-  «  404N 

STAGINO  RCP  04 

1 

1 

3 

i  t 

9 
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-2  OBJ  COMPOSITE 
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125  123456  1234 

123*56  1  123*5 

043 

COO 

om-oi- 

1 

ELEC  SYS  PERF 

1 

1 

2 

-on 

- 

E  5  03 

400  CPS  AC  PwR  |SUPPWY 

1 

1 

5 

-020 

- 

E  5  1V 

400  CPS  AC  PHASE  A  VOLT 

1 

l 

5 

-025 

- 

E  2  8V 

msl  SYS  Input  volt 

1 

1 

5 

COO 

038-0*- 

EL IGHT 

CTL  SYS  PERF 

1 

1 

2 

-on 

- 

S  610 

roll  oispl  gyro  sig 

1 

1 

3 

-020 

- 

S  620 

pitch  displ  gyro  sig 

1 

1 

3 

-02  *5 

- 

S  6  30 

Y  A  *  oispl  gyro  sig 

1 

1 

3 

-030 

- 

S  2030 

B 1  PITCH/kOLL  POS 

1 

1 

5 

-035 

- 

S  20*0 

B 2  PI  TCH/ROLL  POS 

1 

1 

3 

-040 

- 

S  2050 

81  YAW  POS 

1 

1 

5 

-045 

- 

S  2060 

02  YAW  POS 

1 

1 

5 

-050 

- 

S  2220 

VI  PITCH  POS 

1 

1 

3 

-  05  5 

- 

6  2230 

V  2  PITCH  POS 

1 

1 

5 

-  :ao 

- 

S  23  30 

VI  YAW/ROLL  POS 

1 

1 

3 

-065 

- 

S  23*0 

/2  YAW/ROLL  POS 

1 

1 

3 

-0  70 

- 

S  2560 

SUS  YAw  POS 

1 

t 

5 

-075 

'  - 

S  25  70 

SUS  PI  TCH  POS 

1 

l 

5 

-080 

- 

S  52R 

roll  rate  GYRO  SIG 

1 

l 

3 

-085 

- 

S  539 

PITCH  RATE  GYRO  SIG 

1 

1 

5 

-090 

- 

S  5*9 

YAW  RATE  GYRO  SIG 

1 

1 

3 

-09  1 

- 

S  2*1* 

SUS  CUTOFF  DISCRETE 

1 

5 

-0  9  2 

- 

5  2*8* 

A/P  PROGRAMMER  $W  17 

i 

3 

-093 

- 

S  37  3* 

BOOSTER  CUTOFF 

1 

5 

-094 

- 

S  376* 

VERNIER  CUTOFF  i 

1 

3 

-095 

- 

S  379* 

F IRE  RETROROCAETS 

1 

3 

-096 

- 

H  32* 

CONAX  VALVE  COMMAND 

1 

1 

3 

-100 

- 

1  570* 

jT AGING  SIG 

1 

1 

3 

-105 

- 

I  522* 

SUS  ENG  CUTOFF  SIG 

1 

1 

3 

-110 

- 

1  52  1* 

VERNIER  ENG  CUTOFF  SIG 

l 

1 

3 

-in 

- 

1  52  7* 

PRE-ARM  RELAY  CLSD 

1 

1 

3 

-120 

- 

1  528V 

YAW  steering  SIG 

l 

1 

3 

-125 

- 

1  5  307 

PITCH  RESOLVER  SIG 

1 

1 

— 

3 

-no 

- 

1  580V 

AZM  RESOLVER  SIG 

1 

l 

— -  yfs. 
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COO 

U38-05- 

GUIDANCE  SYS  PERF 

1 

1 

-C  15 

- 

I  5520 

REDNDT  GYRO  PICXOFF 

1 

1 

-0  ?  0 

- 

I  505H 

COMPUTER  POS  X 

1 

1 

-0  ?  5 

- 

I  506H 

COMPUTER  POS  Y 

1 

1 

-  030 

- 

1  50  7M 

COMPUTER  POS  L 

1 

1 

-0  35 

- 

1  508M 

RANGE  ERROR  FUNCTION 

1 

1 

-040 

- 

I  509M 

ACM  ERROR  FUNCTION 

1 

1 

-045 

- 

I  5C2L 

COMPUTER.  VEL  X 

l 

1 

-050 

- 

I  5031 

COMPUTER  VEL  Y 

1 

1 

-055 

- 

I  504L 

COMPUTER  VEL  L 

1 

1 

-060 

- 

I  5  2  8V 

YAW  STEERING  SIG 

1 

1 

-065 

- 

I  5  2  97 

ROLL  RESOLVER  SIG 

1 

1 

-070 

- 

I  530V 

PITCH  RESOLVER  SIG 

1 

1 

-075 

- 

I  58CV 

ACM  RESOLVER  SIG 

1 

1 

-  0  50 

- 

I  SlOW 

ELAPSED  TIME 

1 

l 

-0«5 

- 

I  59  IW 

TIME  T 

1 

l 

-0<?0 

- 

I  52  1  X 

VERNIER  ENG  CUTOFF  $10 

1 

1 

-0  95 

- 

I  522X 

SUS  ENG  CUTOFF  SIG 

1 

1 

-  100 

- 

I  527X 

pre-ar m  relay  cl$d 

l 

1 

«r> 

O 

• 

- 

I  5  7  OX 

STAGING  SIG 

1 

1 

-ns 

- 

A1780Y 

GUIf)  POO  ACOJSTIC 

1 

l 

:oo 

038-06- 

HY0  Sv 5 

PERF 

1 

1 

-01  5 

- 

H  3  3P 

91  HYD  ACCUM  PRESS 

1 

1 

-0?0 

- 

M  1 4  OP 

VERNIER  MYO  PRESS 

1 

1 

-  0  2  5 

- 

M  185P 

SUS  MYO  PUMP  INICT  PRESS 

1 

1 

-  0  ?  6 

- 

H  ??4P 

B  HYO  SYS  1.0  PRESS 

l 

000 

238-07- 

PNCU  SYS  PERF 

l 

1 

-015 

- 

f  ip 

CO*  7  AN*  MC  PR!S5 

1 

1 

-120 

- 

f  3P 

PU£L  7  AN*  Ht  PRf  5  5 

I 

1 

-025 

- 

P  14  5P 

i  C7C  Ht  871.  0I6CM  PRf  51 

\ 

1 

-o  30 

- 

f  2*4P 

S  7*  Ml  87c  HI  PRtJJ 

1 

1 

-031 

- 

P  7*77 

8  7*  Mf  87c  RRf',5 

1 

-040 

- 

P  1  2807 

5  C7C  HP  87C  7f«* 

\ 

-  "'4  5 

- 

P  1 1  *  5P 

505  C  7  C  *<C  B7C  01  5  CM  RR7  36 

l 

l 

OoTF-?  ■£ 
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.  j  i  047 


1  2  3  1  2306  1234  123456  1  12345 


-050 

- 

F1247T 

B  Tx  HE  P’u  TEMP 

1 

COO 

058-08- 

PU  SYSTEM  P£PF 

1 

-  0 1  2 

- 

P  5290 

SUS  “AIN  10»  VL V  POS 

-on 

- 

P  8500 

SUS  FUEL  VLV  POS 

-0)5 

- 

U  101* 

AXIAL  APCCLN 

1 

-o?o 

- 

U  80P 

LOX  It  MEAD  PPESS 

1 

-025 

- 

U  8lO 

FlEl  T 8  M£*0  P«ESS 

1 

-030 

- 

U  115V 

A  A  VLV  POS  FS 

1 

-  0  35 

- 

U  15»» 

A  A  SLNE08S  SIO 

1 

-045 

P 1 5  2  90 

SUS  “AIN  L0»  VLV  POS 

1 

-  050 

P  1  8  5  00 

SUS  full  vlv  POS 

1 

000 

051-09- 

PACPuLSSLN  SYS  Pf«F 

1 

00  0 

1-58-10- 

18  S  5  4 

St  8  5  1  S  Pt"F 

1 

-015 

a  so*c 

MOO  111  MAON7TRCN 

-  0 70 

0  8821 

MOO  III  •*'(  SEN  *F  OUT 

-073 

0  594V 

“00  III  8AU  ur 84  PM  07  T 

-035 

0  110  ' 

MSL  07ST8UC1  SIO 

1 

0  1*08 

MANUAL  F Of  L  COtOFF  810 

1 

-045 

0  1418 

AUTO  8  of  L  CUTOFF  SIO 

\ 

COO 

C58-1 1- 

8/V  Pf*F 

\ 

-015 

▼  1* 

8f  8  A8  A  T | ON  410 

\ 

COO 

058-17- 

j./8-Ft.AMt  8UCX  f  Y  -M5l  |nTT*FAC7 

\ 

-040 

lt*oi8 

Ml  SMIfLO  OO'SIOt  8*fSJ 

1 

-  0  4  5 

L  7*028 

MT  VM 1 f LO  OO'SIOI  **l SI 

1 

-C50 

L  »»l  5» 

FLAMt  OtFUCf  AM*  88fS» 

\ 

-035 

1501*8 

F  L  A*8(  UffLfCf  AM*  88148 

2 

-060 

LT0l»8 

F  L  AMC  OlfllCl  AMU  8*(»i 

1 

-064 

L  TO  1  *8 

F  L  \Mf  077UCT  AM*  8«C»* 

• 

■too 

040-01- 

C  088887  850*  87  8f  O8MA8IC  ( 

\ 

1 
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oste- 

2  OBJ  COMPOSITE 

26  SEP  62  AE60-06S3 

123 

123*5* 

1234 

123436 

12343 

0*8 

000 

040-02-  INSTRUMENT  AIR  SUPPLT 

1 

2 

000 

0*0-03-  SILO  OVERPRESSURE 

1 

1 

2 

-015 

-  N 7 23 OP 

CRIB  AM8  PRESS  1 

1 

1 

5 

-02  0 

-  NT2J1P 

CRIB  A  a  PRESS  2 

1 

1 

5 

-023 

-  N7232P 

CRIB  AM8  PRESS  ) 

1 

1 

5 

-010 

-  N72SJP 

CRIB  AMB  PRESS  * 

1 

1 

5 

-035 

-  N7234P 

CRI8  AM8  PRESS  i 

1 

1 

5 

-0*0 

-  N7235P 

CRIB  AMB  PRESS  * 

1 

1 

5 

000 

0*1-00-  housekeeping  c  corrosion 

222222 

22222 

2 

000 

C*2-00-  SACS  HAMS  CHECKOUT 

2 

2 

2 

000 

044-00-  OPERATIONAL  MEASUREMENTS 

2 

%  p 

-020 

-  F7001P 

LOX  TANK  pressure 

in 

lllll 

111 

1  111 

i  H 

3 

-023 

-  E700JR 

FUEL  tank  PRESSURE 

in 

Hill 

111 

1  111 

i  n 

3 

-030 

-  F7003P 

fuel  tk  press  duct  •  pcu 

in 

lllll 

111 

1  111 

i  ii 

3 

-0)1 

-  E7012R 

LO*  Tk  press  duct  •  PCU 

in 

lllll 

111 

1  111 

i  n 

5 

-0*0 

-  M7S07P 

STS  Hro  ACUM  PRESS 

111 

1  111 

1  11 

5 

-043 

-  M7B24R 

L/P  brake  PRESS 

111 

1  111 

i  n 

5 

-030 

-  N7I038 

L/P  DRIVE  MOTOR  SPEED 

111 

1  111 

1  11 

5 

-033 

-  N740I0 

L/P  DISPLACEMENT 

111 

1  111 

i  n 

5 

-0*0 

-  N7804# 

DRIVE  MOTOR  TORQUE 

111 

1  111 

i  ii 

3 

-0*5 

-  *77*7* 

TV  CAMERA  1 

1  111 

i  ii 

5 

•0*4 

•  *77*9* 

TV  CAMERA  1 

1  111 

i  ii 

3 

•0*7 

-  N77*t* 

TV  CAMERA  3 

1  111 

t  n 

5 

-0*9 

-  N7730N 

TV  CAMERA  4 

1  111 

:  ii 

3 

-0** 

-  NT7B1N 

rv  camera  » 

1  111 

l  ii 

3 

-070 

-  N7732N 

TV  CAMERA  t 

1  111 

l  ii 

5 

-07) 

-  N773  Vi 

7V  CAMERA  7 

1  HI 

l  u 

3 

-040 

-  771*7# 

LO*  S TOR  TK  ULLAGE  PRESS 

Hill 

111 

1  111 

l  n 

3 

•  0*» 

-  #71*4# 

LO*  STOR  Tf-MSt  OP 

Hill 

111 

1  111 

i  ii 

5 

* 

* 

j 

**- 
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0** 


—  090 


P7T09P  LO*  TOP  TIC  ULLAGE  PRESS 


mil  in  l  m 


i  li 
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SECTION  9 

OBJECTIVE  INSTRUMENTATION  COMPOSITE  -  OSTF  »2 


OaiJECTTVE  TEST  SERIES - -1  2  3  4 

This  is  a  concise  description  ir,3T.BU3<3 - -1  2  3  1  2  ,  2  3  1: 

of  the  test  objective.  COUNTDOWN  —  1234  1234  1234 

030  TO  ESTABLISH  WEAPON  SYSTEM 
REACTION  TIME  DURING  FIRST 

READINESS  CONDITION.  OBJECTIVE  EFFF.CTTVITY  - . . —  XXXX  XX  X  X  X 

DATA  REQUIREMENTS: 

1.  ESTABLISH  NORMAL  TIME  TO 
PERFORM  AN  OPERATIONAL 
COUNTDOWN. 

2.  ESTABLISH  NORMAL  TIME 
FOR  A  SUBSYSTEM  TO  RE¬ 
ACT  WITHIN  THE  COUNTDOWN. 


NON-METRIC  DATA 
NOT  REQUIRED 
METRIC  DATA 

N70S1X  COM.  STA.  1  ON-OFF 
N70S2X  COM.  STA.  2  ON-OFF 


mi 

n 

mi 

n 

MEASUREMENT  NUMBER 


MEASUREMENT  DESCRIPTION  MEASUREMENT  PRIORITY 


This  Is  s  brief,  usually  abbreviated  da-  These  numbers  Indicate  measurement 

scrlptlon  of  the  measurement.  •  effectlvtty  and  relative  Importance. 


For  a  more  detailed  explanation 
of  this  format  and  a  key  to  the 
abbreviations  and  coding  see  the 
Appendix  of  this  report. 


NOTE: 


qmnimal  dvima.nnic»  |  mtwonautic* 


ostf  a  rec  assionmnt  a*  sep  *2  aeao-o*33 
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123  1230*  12J*  123*3*  1  123*3  001 


NOTE.  .1/  7000  SERIES  MEAs.  numbers  indicate  landline  measurements. 

,2 /  1000  SERIES  MEAS  NUMBERS  INDICATE  TRAIUN6  WIRE  MEASUREMENTS. 


TH£  FOLLOWING  SYMBOLS  InOICATE  Th£  CODE  USED  IN  PREPARINO  THIS 
RECORDER  ASSIONMENT. 

b-oigital  recorder 

O-SANBORN  RECORDER 

F-Fm  tape  recoroer 


L -CAMERA 


N-OYNAMICS  LA*  RECORDER 
O-OSCILLOORAPM  RECOROER 


P-PORTABLE  RECOROER 
R-EA  SEQUENCE  RECOROER 


- 

s- 

BROWN  OR  STRIP  RECORDER 

- 

T- 

SILO  RECOROER 

- 

V- 

VISUAL  PANEL  OAOf 

001- 

0» 

A  T  3*  1 A 

A  73* 1A 

acceln  mil  x  axis 

ACCELN  MSL  X  AXIS 

001- 

•0* 

AT3*2A 

A73*a* 

ACCELN  MSL  Y  AXIS 
ACCELN  MSL  Y  **!» 

001* 

•0* 

A7I2ID 

A7«2«0 

MSL  NOSE  X  AXIS  OISPL 
MSL  NOSE  X  AXIS  OISPL 

001' 

■OR 

ATI2RO 

A7R2RO 

MSL  NOSE  Y  AXIS  OISPL 
MSL  NOSE  Y  AXIS  OIS*L 

01*' 

007' 

O  -R 
O  O 

All*’* 

AiaiTP 

AiaiTP 

A1217P 

MY  SHIELD  DP  AO  2 

HT  SHIELD  DP  QUAO  a 

HT  SHIELO  OP  QUAO  a 

HT  SHIELD  OP  QUAO  2 

P 

» 

1 

1 


I 


I 


I 


f 


( 
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12J  123444  1214  123444  1  12344 


902 


oi*-oo 

017-31 

A1218P 

A1218P 

A 1 2 1 SP 
A1218P 

MT  5HIEL0  OP  Y-Y  *xl  S 

HI  SHIELD  OP  Y'Y  Axis 

HT  SHIELD  OP  Y-Y  Axis 

HT  SHIELD  CP  Y-Y  AXIS 

P 

6 

1 

\ 

934-00 

037-01 

A1219P 

A1219P 

A1219P 

A1219P 

ht  shielo  op  quao  i 

HT  SHIELD  op  quao  1 

HT  SHIELD  DP  OUAD  1 

HT  SHIELD  OP  OuAO  1 

f 

8 

i 

f 

8 

V 

1 

934-00 

937-01 

A1220P 

A1220P 

A1220P 

A1220P 

HT  SHIELD  DP  quao  1 

HT  SHIELO  OP  9UA0  1 

ht  shies 3  op  ouao  i 

HT  SHIELD  OP  QUAD  1 

p 

8 

\ 

1 

p 

* 

i 

i 

034-00 

937-01 

A1484P 

A1485P 

A1584P 

ht  shield  inside  ppejs  i 

HT  SHIELD  INSIDE  PPESS  1 

HT  SHIELD  INSIDE  PPESS  1 

t 

1 

p 

i 

i 

014-09 

037-01 

A  1 5 • AP 
A1486P 
A1484P 

HT  SHIELD  INSIOE  PPESS  2 

HT  SHIELO  INSIOE  PPESS  2 

HT  SHIELO  INSIDE  PPESS  2 

P 

1 

P 

i 

i 

934-00 

037-01 

A1134T 

A119*T 

A1194T 

HT  SHIELD  TEMP  PvO  04 

HT  SHIELD  TEMP  TWO  04 

HT  SHIELD  TEHP  PPO  04 

p 

i 

i 

f 

\ 

l 

A1194T 

A1194T 

HT  SHIELO  TEHP  PHO  02 

HT  SHIELD  TEHP  TWO  02 

p 

* 

f 

I 

034-00 

017-01 

A1194T 

A1194T 

hT  SHIELO  TEHP  PhD  02 

HT  SHIELD  TEMP  PHD  02 

i 

i 

i 

i 

QQl-Ol 

A7901T 

A79017 

POT  INV  SXlN 

POTAPT  INV  SAIN  TEHP 

33 

11 

303-11 

903-14 

003-01 

A7902T 

A7902T 

A79Q2T 

A79027 

APHA  PLAT  SAIN  PHD 

APHA  PLAT  SXlN  TEHP  PVO 
APHA  PLAT  SAIN  TEMP  P»0 
APHA  PLAT  SAIN  TEHP  PVO 

222  22222 

22 

2 

901-12 

003-24 

003-01 

A7901T 

A79C3T 

A7901T 

A7903T 

APHA  PLAT  SAlH  APT 

APHA  PLAT  SAIN  TEHP  APT 
APHA  PLAT  SAIN  TEHP  APT 
APHA  PLAT  SAIN  TEHP  APT 

313  3MMI 

222  22222 

22 

2 

003-12 

903-24 

003-01 

A7904T 

A7904T 

A7904T 

A7904T 

APHA  CONTPOL  SAlH 

APHA  CONTPOL  SAIN  TEHP 

APHA  CONTPOL  SAIN  TEMP 

APHA  CONTPOL  SAIN  TEHP 

222  22222 
22 

2 

003-01 

A7903T 

A7903T 

TLH  XHTP  SAIN 

TLH  XNTP  SAIN  TEHP 

3* 

11 

001-01 

A7904T 

A7904T 

POTAPT  INV  AMS  AlP 

POTASY  INV  -M3  AlP  TEHP 

33 

13 

A7907T 

APHA  PLAT  APS  AIR 

IS  1 

E 


E 


t 


( 


( 


t 


( 


I 


I 


( 


I 


I 


I 
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003-01 

A7907T 

ARMA 

PLAT 

amb 

AIR 

TEMP 

OflS-01 

A7907T 

ARMA 

PLAT 

AMP 

AiR 

temp 

A7904T 

ARMA  COAT  AMB  AiR 

003-01 

A790II 

ARMA  C0MPT  AMS  AIR 

TEMP 

A7909T 

TLM  XMTR  AMB  AIR 

003-01 

A79097 

TLM  XMTR  AMB  AIR  TEMP 

A7911T 

B2  poo  inlet  air 

003-01 

A79J1T 

B2  POO  inlet  air  temp 

A7912T 

A  I G  POO  INNER  SKIN 

003-12 

A7912T 

A 1 0  POO  INNER  SKIN 

TEMP 

003-24 

A7912T 

A  1  G  POO  INNER  SKIN 

TEMP 

003-01 

A7912T 

AIG  POO  INNER  SKIN 

TEMP 

A1740Y 

ARMA  POO  ACOUSTIC 

034-00 

A1740Y 

ARMA  POO  ACOUSTIC 

037-02 

A  \  7  4  0  Y 

ARMA  POO  ACOUSTIC 

034-02 

A1740Y 

GUID  POO  ACOUSTIC 

034-03 

A1740Y 

GUIO  POO  ACOUSTIC 

E7003V 

24  VOC  ONO  VOLTAGE 

001-14 

E  700  3 V 

24  VOC  ONO  VOLTAGE 

P7001P 

LOX 

TAMa. 

PRESSURE 

P  700  IP 

LOX 

T  A/*A 

PRESSURE 

001-03 

P  700 1 P 

LOX 

TANA 

PRESSURE 

003-02 

P  700  1 P 

LOX 

TAM* 

PRESSURE 

003-03 

P  700  1P 

LOX 

T  A**4t 

PRESSURE 

003-0* 

P  700 1 P 

LOX 

TANK 

PRESSURE 

007-01 

P  700  IP 

LOX 

TAMA 

PRESSURE 

007-03 

P7001P 

LOX 

TAW. 

P*C 5  SURE 

007-04 

P  700  1 P 

LOX 

T  A  NX 

PRESSURE 

010-01 

P  700  IP 

LOX 

TANK 

PRESSURE 

010-03 

P  700  IP 

LOX 

TANA 

PRESSURE 

010-0* 

P  700  1 P 

lOx 

TAMA 

PRESSURE 

010-0* 

P7001P 

LOX 

TAMA 

PRESSURE 

010-07 

P  700  1 P 

LOX 

TAMA 

PRP  SS 

024- 

P  700  IP 

LOX 

TAMA 

PRESSURE 

099-00 

P  700 l P 

LOX 

TAMA 

PRESSURE 

P7003P 

fuel 

tana 

PRESSURE 

P7003P 

FUEL 

tana 

PRESSURE 

003-02 

P  700  )P 

fuel 

TAMA 

PRESSURE 

003-01 

P70O3P 

fuel 

TAMA 

PRESSURE 

003-04 

P  700  JP 

fue*. 

TAMA 

PRt  S SURF, 

007-01 

P700JP 

FUEL 

TAMA 

PRESSURE 

007-03 

P7003P 

F'JEL 

TANA 

PRE  S  SURE 

007-04 

P  700JP 

*.r  l. 

TAMA 

PRESSURE 

011-01 

P  700  SP 

FVU 

TAMA 

PRESSURE 

011-02 

P  700  IP 

FUEL 

TAMA 

PRE  SI 

0U-04 

P  700  IP 

TAMA 

PR| S  SURE 

011-04 

P  700  JP 

FUU 

TAMA 

PRESSURE 

02*- 

P7003P 

FUEL 

tana 

,  PRESSURE 

099-00 

P  700  JP 

Fuf  l 

TANA 

PRESSURE 

P700JP 

ful 

TA  PRES  OU'T  P<U 

P700JP 

FUc 

TA  FRO  UUCT  PCU 

003-02 

P7003P 

fuel 

TA  PROS  OuCT  • 

123 

123434 

123* 

123*54  1 

,  123*5 

003 

11 

2 

BB 

e 

11 

BB 

t 

11 

BB 

t 

11 

8B6 

B3BBBB 

t 

222 

22222 

22 

2 

N 

M 

1 

l 

1 

1 

1 

1 

1 

1 

t 

$33 

$3$$$ 

$33 

$ 

$0$ 

$ 

S3 

r 

BBS 

SBBflS 

BBS 

4 

BUB 

r 

es 

1 

111 

111 

1 

111 

l 

li 

111 

m 

1 

111 

i 

li 

111 

m 

1 

111 

i 

u 

11 

m 

1 

111 

i 

u 

mu 

m 

1 

111 

l 

n 

mn 

m 

1 

1  1  1 

i 

1 1 

uni 

1 1 1 

l 

111 

i 

n 

mn 

mu 

l 

1 

i 

i 

111 

mn 

m 

1 

111 

i 

n 

134 

$333$ 

331 

$ 

$3$ 

$ 

3$ 

( 

SOB 

SOSIt 

(44 

• 

BOB 

t 

BB 

111 

111 

1 

111 

i 

11 

111 

111 

1 

111 

i 

11 

111 

111 

1 

1  1  1 

l 

11 

n 

111 

1 

HI 

i 

11 

i 

l 

l 

l 

m 

lim 

Ml 

t 

HI 

1 

11 

»»*$$ 

m 

3 

313 

3 

SI 

t 

oifli.4 

PRO 

U 

409 

• 

UP 

HI 

Ml 

1 

111 

1 

11 
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00* 


02*- 

PT003P 

PuEL  TX  PRESS  OuCT  0  PCu 

1 

1 

1  1 

099-00 

P  7003P 

PuEL  TX  PRESS  OuCT  •  PCu 

111 

11111 

111 

1 

111 

1  11 

P7006P 

pul  tx  pres  duct  roo 

PPP 

E 

003-02 

P7004P 

PUEL  TX  PRESS  DUCT  #  R-0-0 

111 

P7012P 

lox  tl  pres  Duct  pcu 

PPP 

sssss 

sss 

s 

sss 

s  ss 

E 

P7012P 

LOX  TX  PRES  OUCT  »CU 

aeaee 

698 

a 

898 

9  98 

003-02 

P7012P 

LOX  TX  PRESS  OUCT  0  PCU 

111 

m 

1 

111 

1  11 

024- 

P7012P 

LOX  TX  PRESl  OUCT  0  PCU 

1 

1 

1  1 

093-00 

P7012P 

LOX  TK  PRES*  OUCT  •  PCU 

111 

mu 

111 

1 

111 

1  11 

P7013P 

LOX  TX  PRES  OuCT  ROO 

PPP 

E 

003-02 

P7013P 

LOX  TX  PRESS  OUCT  f  R-0-0 

111 

P7020P 

LN2  P  •  ROO 

PPP 

E 

003-09 

P7020P 

LN2  PRESS  0  R-0-0 

111 

P 1 143P 

S  CTL  ME  STL  01 SCM  PRESS 

sss 

s 

sss 

s  s 

E 

Pll*3P 

S  CTL  me  STL  OISCM  PRESS 

pff 

f 

fff 

f  p 

003-01 

P1143P 

3  CTL  ME  STL  D1SCH  PRESS 

111 

1 

111 

02*- 

P1143P 

S  CTL  ME  STL  OISCM  PRESS 

1 

1 

1  1 

034-00 

P1145P 

SUS  CTL  ME  STL  OUT  PRESS 

1 

1 

039-03 

P1143P 

SUS  CTL  ME  STL  OlsCM  PRESS 

1 

1 

P7244P 

S  TANX  ME  BOTTLES  Ml 

sss 

E 

003-04 

P7246P 

3  TX  ME  STL  M!  PRESS 

m 

P  73*  7P 

PUCL  LVL  TX  ULLAGE  PRESS 

E 

011'02 

P73*7P 

PUEL  LVL  TX  ULLAGE  PRESS 

P7713P 

A/8  LN2  SMROUO 

ppp 

E 

003-09 

P771SP 

A/8  LN2  SMROUO  PRESS 

in 

P77HP 

GNO  MT  (OR  ME  18 

ppp 

E 

003-09 

P  77 1*P 

UNO  MT  XCMOR  M(  IN  PRESS 

in 

P7717P 

ONO  MT  XGR  ME  out 

ppp 

E 

003-0* 

P7717P 

GNO  MT  XCMOR  ME  OUT  PRESS 

003-09 

P7717P 

GNO  MT  XCMOR  ME  OUT  PRESS 

in 

PT710P 

LN2  STOR  XPE*  * 

ppp 

E 

003-09 

P7720P 

LN2  STOP  TX  XPER  PRES* 

m 

P  772  IP 

Ml  SUPPLE  »t  0  PDU 

IIS 

I 

003-02 

P7723P 

ME  SUPPLE  l  0  »0u 

111 

003-03 

P  77  2  IP 

ME  SUPPLY  l  •  POu 

111 

003-04 

'  P7723P 

Ml  SUPPLY  1  0  PDU 

P7724P 

Ml  SUPPLY  #2  0  POU 

IIS 

E 

003-01 

P7724P 

M*  SUPPLY  2  0  »0U 

111 

003-03 

P7724P 

Ml  SUPPLY  2  •  POU 

tit 

003-0* 

P7724P 

M*  SUPPLY  2  0  POU 

P772IP 

GN2  SUPPLY  *  POU 

PPI 

1 

091-01 

P772IP 

GN2  SUPPLY  PRESS  0  »0U 

III 
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00) 


F7727P 

regulated  Inst  air 

FFF 

003-02 

F7727P 

regulated  Inst  air  press 

111 

ool-o) 

F7727P 

regulated  INST  air  press 

111 

F7731P 

he  SUPPLY  2  •  TEST  PT  E 

F7731P 

HE  SUPPLY  2  •  TEST  PT  £ 

003-02 

F7731P 

HE  SUPPLY  2  •  TEST  PT  E 

F773SP 

HE  SUP  TO  MSL  •  HCU 

003-00 

F7735P 

HE  SUP  TO  MSL  PRESS  •  HCU 

F7911P 

fuel  presn  tx  oisch  press 

011-02 

F7911P 

fuel  presn  tx  oisch  press 

F7719R 

STORAGE  TANE  LN2  OUT 

FFF 

003-09 

F7719R 

LN2  STOR  TE  OUT  Fl/RT 

111 

F7017T 

FUEL  TE  PRES  DUCT 

FFF 

003-02 

F7017T 

FUEL  TE  PRESS  DUCT  TEHP 

111 

F7018T 

LOX  TE  PRES  OUCT 

FFF 

003-02 

F7018T 

LOX  TE  PRESS  DUCT  TEHP 

111 

F  120  77 

8  TE  ME  8TL  TEHP 

007-01 

F1207T 

8  TE  HE  8TL  TEHP 

030-00 

F1207T 

B  TE  ME  OTL  TEMP 

034-07 

F1207T 

B  TE  ME  BTL  TEMP 

F7J08T 

HE  TEMP  MI  A  STL 

f*FF 

003-00 

F7208T 

Mi  TEMP  Ml  A  BTL 

111 

001-09 

F  72087 

Ml  TEMP  Ml  A  BTL 

lit 

F7209T 

ME  TEMP  LO  »  STL 

FFF 

003-00 

F7209T 

ME  TEMP  LO  A  HL 

111 

003-09 

F7209T 

ME  TEMP  LO  *  BTL 

111 

P72SOT 

ME  TEMP  LO  2  8TL 

FFF 

003-00 

F72JOT 

HE  TEMP  LO  2  FTL 

1 1 1 

003-09 

F  72  30  T 

HE  TEMP  LO  2  BTL 

111 

F 12907 

S  CTL  Ml  BOTTLE  TEHP 

F 12907 

S  CTL  he  bottle  TEMP 

007-01 

F 12907 

s  CTL  »E  BOTTLE  TEMP 

030-00 

F 12907 

SUS  CTL  ME  BTL  TEMP 

014-07 

F 12907 

S  CTL  ME  BTL  TEMP 

F7710V 

GNO  HT  XGR  ME  IN 

FFF 

003-09 

F  771*7 

GNO  HT  XCHGR  Ml  IN  PRES) 

111 

F7713T 

GNO  HT  XG*  Ml  OUT 

FFF 

001-04 

F  77 1 37 

GNO  MT  XCHGR  HE  OUT  PPI44 

111 
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MSL  LIFT  OOWN  6  LOCKED 

RRR 

R  RRR 

R  RR 

001-06 

N7513X 

MSL  LIFT  DOWN  6  LOCKED 

111 

1  111 

1  11 

006-06 

N7S13X 

MSL  LIFT  OOWN  6  LOCKED 

111 

1 

N7S16X 

AUTOPILOT  ON  AMBER 

RRR 

R  RRR 

R  RR 

006-02 

N7316X 

autopilot  on  amber 

111 

1  111 

1  11 

007-02 

N7316X 

AUTOPILOT  ON  AMBER 

111 

1  111 

1  11 

N7515X 

LWR  FUEL  TANK  PRESS 

RRR 

R  RRR 

A  RR 

003-02 

N7S13X 

LWR  FUEL  TANK  PRESS 

111 

1  111 

1  11 

N7316X 

RAISE  FUEL  TK  PRESS 

RRR 

R  RRR 

R  RR 

003-02 

N73 16X 

RAISE  FUEL  TK  PRESS 

111 

1  111 

1  11 

N7517X 

CUIO  FAIL  MARGINAL 

RRR 

R  RRR 

003-12 

N7517X 

GUIO  fail  marginal 

111 

1  111 

N7518X 

autopilot  fail  MARGINAL 

RRR 

R  RRR 

R  RR 

007-02 

N7518X 

autopilot  fail  marginal 

111 

1  111 

1  11 

N7319X 

FLT  PROGRAMMER  SAFE 

RRR 

R  RRR 

R  RR 

007-02 

NTS19X 

FLT  PROGRAMMER  SAFE 

111 

1  111 

1  11 
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003-05 

N7S20X 

N7520X 

INSTR  AIR  BELOW  50 
[NSTR  AIR  BELOW  50 

RRR  R  RRR 

111  1  HI 

R  RR 

1  11 

007-02 

N7521X 

N7S21X 

AUTOPILOT  FAIL 

AUTOPILOT  fail 

RRR  R  RRR 

111  1  U1 

R  RR 

1  11 

003-03 

N7S22X 

N7322X 

h£  VLV  1*  OPE* 

ME  VLV  1*  OPEN 

RRR  R  RRR 

111  1  HI 

R  RR 

1  11 

007-03 

N7323X 

N7S23X 

0C  AT  MSL 

0C  AT  HSL 

RRR  R  RRR 

111  1  111 

R  RR 

1  11 

003-1* 

N732*X 

N7S24X 

R/V  SAT  TEMP 

R/V  SAT  TEMP 

RRR  R  RPR 

111  1  111 

R  RR 

1  11 

003-0* 

*73257. 

N7325X 

VENT  HE  STL 

VENT  Ml  STL 

RRR  R  RRR 

111  1  111 

R  RR 

1  11 

003-0* 

N7326X 

N7326X 

MVO  PRESS 

MY0  PRESS 

RRR  R  RRR 

111  1  HI 

R  RR 

1  11 

003-12 

N7327X 

N  732  7X 

GUIDANCE  fail 
guidance  standby 

RRR  R  RRR 

111  1  111 

o  o 
o  o 

*3  ►- 
1  1 

o  o 

Kt  * 

*  75  2  5X 

*  7  5  2  BX 
N7S2BX 

MSL  LIFT  UP  *  L0CXE0 

MSL  LIFT  up  *  LOCXEO 

MSL  LIFT  UP  *  LOCXEO 

RRR  R  NRR 

111  1  HI 

111  1  Hi 

R  RR 

1  11 

1  11 

003-02 

00*-02 

N7S29X 

N7S27X 

N7327X 

PNEU  internal  green 

PNEU  INTERNAL  GREEN 

PNEU  INTERNAL  GREEN 

RRR  R  RRR 

111  1  HI 

111  1  111 

R  RR 

1  11 

1  11 

303-02 

00*-02 

*  7330X 
*73 JOX 

*  7330X 

PNEU  PH  2  AMBER 

PNEU  PH  2  AMBER 

PNLU  PH  2  AMBER 

RRR  R  RRR 

111  1  111 
111  1  111 

R  RR 

1  11 

1  11 

003-02 
003-03 
003-0* 
00 *-02 

N7331X 
N  73  3  l  X 

*  73  3  l  X 

*  7  3  1 1  X 

*  733  IX 

ME  LOAO  AMBER 

ME  LOAD  AMBER 

ME  LOAD  AMBER 

ME  LOAO  AMBER 

HE  LOAO  AMBER 

RRR  R  RRR 

111  1  111 
111  1U1 

in  i  in 
in  i  in 

R  RR 

1  11 

1  11 

1  11 

1  11 

007-02 

N7332X 
N  73  32X 

PROGRAMMER  ARMlO  AMBER 
PRDuRAMMIR  ARMED  AMBER 

RRR  R  RRR 

m  i  ni 

R  RR 

i  n 

00»-0 2 

N7333X 

N73J3X 

ENGINE  START  AMBER 

ENGINE  STAR »  AMBER 

RRR  R  RRR 

in  i  m 

R  RR 

1  11 

003-11 

*73 J»< 
N  73  3*X 

GUIDANCE  commit 
guidance  COMMIT 

RRR  R  RRR 

in  i  ni 

00t-02 

02*- 

NT333X 

*  73  33X 

*  7  3  3  3  X 

PwR  INTERNAL  green 

PWM  INTERNAL  GMItN 

PWR  internal  GREEN 

RRR  R  RRR 

in  i  ni 

i  i 

R  RR 

1  11 

1  1 

*  71 3*X 

autopilot  test  AMBIB 

RRR  R  RRR 

R  RR 
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02* 


007-02 

N7S32X 

AUTOPILOT  TEST  AM8ER 

111 

1 

111 

i  a 

N7337X 

QUID  READY  AHSER 

RR* 

R 

RR* 

003-12 

N7337X 

QUID  READY  AP3ER 

111 

1 

111 

N79S*X 

missile  away 

* 

* 

*  * 

*  * 

02*- 

N7984X 

missile  away 

1 

1 

l  l 

03*-00 

N7984X 

MISSILE  away 

1 

1 

N7911X 

MISSTLC  ON  STAMO 

* 

R 

024-00 

H7983X 

MISSILE  ON  STANO 

1 

1 

*71378 

•1  PUMA  SPEED  LO 

E 

010-10 

*71171 

81  PUMP  SPEED  LO 

*71321 

82  PUNA  SAEEO  LO 

E 

01V10 

*71381 

82  PUM*  SPEED  LO 

*13290 

SUS  MAIN  LOX  YLV  POS 

P 

1 

03*-00 

*13290 

SUS  MAIN  LOX  VLV  POS 

1 

037-03 

*13290 

S  MAIN  LOX  YLV  POS 

1 

012-04 

*13290 

SUS  MAIN  LOX  VLY  POS 

1 

*18300 

SUS  PUEL  VLV  POS 

P 

C 

03*-00 

*18100 

SUS  PUEL  VLV  POS 

1 

017-03 

*18100 

SUS  PUEL  VLV  *05 

1 

012-01 

*18300 

SUS  PUEL  VLV  POS 

l 

*120*0 

SUS  ENQ  LOX  OOME 

* 

P 

E 

01*-00 

*120*0 

SUS  ENG  lOX  DOME 

1 

1 

017-01 

*120*0 

SUS  CNO  LOX  DOME 

1 

1 

*12020 

81  ENO  LOX  OOME 

P 

P 

E 

01*-00 

*12080 

81  ENG  LOX  OOME 

1 

1 

017-01 

*12080 

81  ENG  LOX  DOME 

1 

1 

*12090 

*2  ENG  LOX  DOME 

P 

E 

01*-00 

*12090 

82  ENG  LOX  OOME 

l 

017-01 

*12390 

22  ENG  LOX  DOME 

1 

*1002* 

81  PUlL  PUM*  INLET 

PPP 

P 

PPP 

p  p 

E 

*1002* 

81  PUEL  PUM*  INLET 

sss 

s 

SSS 

s  s 

007-0* 

*1002* 

21  PUEL  AuMA  INLET  MESS 

111 

1 

111 

07*- 

*1002* 

si  puel  »um*  inlet  press 

1 

1 

1  1 

01*-00 

*1002* 

21  PUEL  *UM»  inlet  press 

l 

1 

017-01 

*1002* 

81  PUEL  *UM*  INLET  PRESS 

1 

1 

*100** 

SUS  TM*  CHAMBER  ARCS* 

0 

0 

*100** 

SU2  TM*  CHAMSER  press 

* 

p 

E 

014-00 

*100** 

SUS  TM*  CMAM8E*  PRESS 

1 

1 

017-01 

*100** 

SUS  TM*  CMAM8E*  PRESS 

1 

1 

*1032* 

82  PUEL  PUM*  OISCM 

sss 

2 

sss 

s  s 

*1012* 

82  PUEL  *UM*  0I3CM 

PPP 

P 

PPP 

p  p 

E 

007-0* 

*1012* 

81  »UEL  *UM*  OISCM  PRPSS 

111 

l 

111 

02*- 

*1012* 

42  puel  *um»  oiscm  press 

1 

1 

1  1 

0l*-00 

_• 1 03*A 

82  puel  »um*  oiscm  press 

1 

1 

017-01 

*1018* 

82  PUEL  *UM*  OISCM  MESS 

1 

l 

■  - 
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023 


007-04 

P1039P 

P1339P 

81  FUEL  PUMP  OISCH 

81  FUEL  PUMP  OISCH  POE SS 

024- 

P1039P 

31  FUEL  PUMP  OISCH  PRESS 

034-00 

P1039P 

31  FUEL  PUMP  OISCH  PRESS 

037-03 

P1039P 

31  FUEL  PUMP  OISCH  PRESS 

024- 

P1054P 

P1056P 

SUS  LOX  PUMP  INLET  PRESS 

SUS  LOX  PUMP  INLET  PRESS 

034-00 

P1054P 

SUS  LOX  PUMP  INLET  PRESS 

037-03 

P1034P 

SUS  LOX  PUMP  INLET  PRESS 

034-00 

P10S9P 

P105"P 

P1059- 

32  THR  CHAMBER  PRESS 

32  THR  chamber  PRESS 

32  THR  CHAMBER  PRESS 

037-03 

P1059P 

82  THR  CHAMBER  PRESS 

034-00 

P1040P 

P1040P 

P1040P 

31  THR  CHAMBER  PRESS 

81  THR  CHAMBER  PRESS 

31  THR  CHAMBER  PRESS 

037-03 

P1040P 

B 1  THR  CHAMBER  PRESS 

034-00 

P 109  IP 

P 1 09  IP 

31  LOX  INJ  MANIFOLD  PRESS 

31  LOX  INJ  MANIFOLO  PRESS 

037-03 

P 1 09  IP 

31  LOX  INJ  MANIFOLO  PRESS 

034-00 

P1092P 

P1092P 

B2  LOX  INJ  MAN  I  FOLD  PRESS 

82  LOX  INJ  MANIFOLO  PRESS 

037-03 

P1092P 

32  LOX  INJ  MANIFOLO  PRESS 

P7105P 

TCU  CTL  MANIFOLO 

FFFFF 

010-03 

P7100P 

TCU  CTL  MANIFOLO  PRESS 

uni 

010-07 

P71"SP 

TCU  CTL  MANIFOLO  PRESS 

mu 

P7106P 

TCU  INLET  LOX  PRESS 

FFFFF 

010-03 

P7104P 

TCU  LOX  IN  PRESS 

11111 

010-07 

P7104P 

TCU  LOX  IN  PRESS 

mu 

P7107P 

TCU  LOX  filter  IN 

FFFFF 

010-03 

P7107? 

TCU  LOX  FILTER  IN  PRESS 

nui 

010-07 

P7107P 

TCU  LOX  FILTER  IN  PRESS 

um 

P  7 1 08P 

LOX  L/P  OiSC  IN  PRES 

FFFFF 

010-03 

P7108P 

LOX  L/P  OISCON  IN  PRESS 

um 

010-04 

P7108P 

LOX  L/P  OISCON  IN  PRESS 

um 

010-07 

P7108P 

LOX  L/R  OISCON  IN  PRESS 

mu 

010-01 

P7108P 

LOX  L/P  OISCON  IN  PRESS 

mu 

P7108P 

LOX  L/P  OISC  IN  PRESS 

P711JP 

MAIN  LOX  LN  ORAIN  RR 

FFFFF 

■3 

P71JSP 

MAIN  LOX  LINE  ORAIN  PRESS 

mil 

034-00 

PUSSP 

PllJSP 

81  HAS  SEN  COMBUSTOR  PRESS 

81  OAS  JEN  COMBUSTOR  PRESS 

037-03 

P113JP 

(1  OAS  OEN  COMBUSTOR  press 

034-00 

P1184P 

P1184P 

82  OAS  OEN  COMBUSTOR  PRESS 

32  OAS  OEN  COMBUSTOR  PRESS 

037-03 

PUI4P 

B2  OAS  OEN  COMBUSTOR  PRESS 

fff  r  rrr 

m  liu 

l  l 

l  l 

l  l 


r  r  f  f 

l  l 

l  l 

l  l 


o  o 

f  f 

l  i 

l  i 


0  o 

•  F 

1  1 

1  1 


f  r 

l  i 

l  i 


r  f 

l  i 

i  l 


fff  r  fff 

ill  1  m 


ill 

l  1 


r  f 

l  i 

i  i 


f  * 

i  i 

i  l 


f  f 

l  l 


r  f 
l  l 


f  ff 

i  n 

i  l 


E 


E 


C 


t 


l 


E 


t 


( 


( 


I 


I 


I 
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R1200P 

ENG 

COMPT 

AM8 

P-IESS 

P 

034-00  P120QP 

ENG 

CCMPT 

AN0 

PRESS 

1 

'*37-01  P12Q0P 

ENG 

CGMPT 

AM8 

PRESS 

1 

P1337P 

SGG  L0X 

INJ 

manifold 

PRESS 

p 

F 

034-00 

P1337P 

SGG  L OX 

1NJ 

manifold 

SRESS 

i 

1 

037-03 

P1337P 

*  GG  L0X 

INJ 

i  MANIFOLD 

PRESS 

i 

1 

•13S1P 

SUS  LU*E  OIL  MANIFOLD  PRESS 

P 

P 

034-00 

P13S1P 

S  LOX  INJ  MANIFOLD  press 

1 

1 

037-03 

P13J1P 

S  LOX  INJ  MANIPOLO  PRESS 

1 

1 

P1443P 

S  GG  FUEL  INJ  MAN  PRESS 

P 

034-00 

P1443P 

S  GG  FUEL  INJ  MAN  PRESS 

1 

037-03 

P1443P 

S  GG  FUEL  INJ  MAN  PRESS 

1 

P7544P 

GN2  STORAGE  TX  OISCH 

PPPPP 

001-12 

P7»44P 

GN2  STOR  TX  OISCH  PRESS 

0.0-03 

P7544P 

GN2  STOR  TX  OISCH  PRESS 

11111 

P7*4*P 

LOX 

STORAGE 

TANK  ULL 

*  SSSS4 

SS* 

s 

SSS 

* 

s* 

001-03 

P7J44P 

LOX 

STOR 

TX 

ULLAGE 

PRESS 

1 

OC7-OS 

P  7*49P 

LOx 

STOR 

TX 

ULLAGE 

PRESS 

111 

111 

1 

111 

1 

11 

010-01 

P7»49P 

LOx 

STOR 

TX 

ULLAGE 

PRESS 

11111 

111 

1 

111 

1 

11 

010-02 

PT»49P 

LOX 

STOR 

TX 

ULl AGE 

PRESS 

111)1 

111 

1 

111 

1 

11 

010-03 

P7349P 

LOX 

STOR 

TX 

ullage 

PRESS 

lllll 

111 

1 

111 

1 

)  1 

010-04 

P7344P 

LOX 

STOR 

TX 

ullage 

PRESS 

Hill 

111 

1 

111 

1 

11 

010-04 

P7J49P 

LOX 

STOR 

TX 

ULLAGE 

PRESS 

lllll 

111 

1 

111 

1 

>1 

010-07 

F7349P 

LOX 

STOR 

TX 

ULLAGE 

PRESS 

mu 

024- 

P7J49P 

LOX 

STOR 

TX 

ullage 

PRESS 

1 

1 

1 

1 

0»«-00 

P7*4»P 

LOX 

STOR 

TX 

ULLAGE 

PRES* 

am 

111 

1 

111 

1 

11 

P7444P 

LOX- 

ST  TX  TO  MSL  OP 

***** 

SS* 

t 

SS* 

* 

St 

007-0* 

P7**4P 

LOX 

STOR 

TX 

TO  MSL 

DR 

ai 

111 

1 

111 

1 

11 

010-01 

P7*«NP 

LOX 

STOR 

TX 

TO  MSL 

OR 

Mill 

010-03 

P7344P 

LOX 

STOR 

TX 

TO  MIL 

OR 

lllll 

111 

1 

111 

l 

11 

010-04 

P7*44P 

LOX 

STOR 

TX 

TO  M»L 

OR 

lllll 

111 

1 

111 

1 

11 

019-04 

P  7  J44P 

LOX 

STOR 

TX 

TO  MSI 

OR 

lllll 

010-07 

P  7*44P 

LOl 

STOR 

TX 

TO  MSL 

OR 

lllll 

0**-00 

P7044P 

LOX 

STOR 

TX-«SL  DP 

lllll 

111 

1 

111 

1 

a 

P7*4»P 

LOl 

X  FIR 

LINE  TO  MSL 

FPFFP 

910-01 

P7**»P 

LOX 

XFCR 

LINE  TO  «SL  PRESS 

lllll 

010-03 

PT*4*P 

LOX 

XFCR 

LINE  TO  MIL  PRESS 

lllll 

010-04 

PTI4SP 

LOX 

XFtR 

LINE  TO  MSL  PRESS 

lllll 

010-07 

PT14SP 

LOX 

XFCR 

LINE  TO  MSL  PRESS 

11111 

PM47P  FUEL  TAN*  ULLAGE  PMtt  | 


011-01 

PTI47P 

fuel  lfl  tana  ullage 

PRISE 

011-01 

P7*»7P 

fuel  l vl  tana  ullage 

PRIM 

P7*7»P 

LOX 

IN 

TO  ILlV  OISC 

ppppp 

p»p 

( 

010-91 

PT»f*p 

LOX 

10 

L/*  0IICON 

IN 

MM* 

ilia 

010-0* 

P7S7IP 

LOX 

TO 

L/P  Ol'CON 

IN 

PRIM 

ata 

ai 

*10-0* 

p:»t4p 

LOX 

TO 

L/P  01  SCON 

IN 

PRIM 

ii'ii 

OlO-OT 

P  T»  T4P 

LOX 

TO 

L/P  01  .COM 

IN 

PRf  ** 

UlU 

919-04 

PT474P 

LOl 

TO 

L/P  0  1  SC  ON 

IN 

PRI  II 

aia 

P7442P 

OP  ON  LO*  tana 

aiii 

| 

910-01 

P7442P 

M4L 

LOl 

1  tank  or 

mil 
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010-03 

P7682P 

MSL 

L0X  TANK  OP 

11111 

010-04 

P?682P 

M5L 

LOX  TANK.  OP 

11111 

010-06 

P7682P 

MSL 

LOX  TK  OP 

11111 

010-07 

P7682P 

MSL 

LOX  tank  op 

11111 

P7688P 

GNO 

FUEL 

P.JMP  OUT  PPESS 

E 

011-04 

P7638P 

6N0 

fuel 

PUMP  CUT  PPESS 

P7689P 

GN0 

fuel 

PUMP  IN  PPESS 

( 

011-04 

P7489P 

GhO 

fuel 

PUMP  IN  PPESS 

P7490P 

0*0 

fuel 

FlLTEP  op 

I 

011-01 

P7490P 

GN0 

FUEL 

FILTER  OP 

P7491P 

PUEI 

.  fill 

LINI  IN  PPESS 

( 

011-01 

P  749  IP 

FUEL 

.  fill 

LINE  IN  PPESS 

011-04 

P7691P 

FUEL 

fill 

LINE  IN  PPESS 

011-05 

P  749 i P 

FUEL 

fill 

LINE  IN  PPESS 

011-01 

011-04 

011-03 

P7*92P 

P  7»9.’P 

P7492P 

P7492P 

FUEL  FILL  LINE  PPESS  #  L/» 

FILL  LINE  PPES'.-L/P  OIS'.UN 

FILL  LINE  PScSS-L/m  oisccn 

FILL  LINE  PPEi|-L/P  0 1  SCON 

011-01 

011-04 

011-03 

P  7*9  3P 

P  7*9  IP 
P749JP 

P  7*9  JP 

FUEL  FILL  LINE  PPESS  *  »00 

FILL  LINE  PPESS  #  P-0-0 

FILL  LINE  PPESS  •  P-0-0 

FILL  LINE  PPESS  •  P-O-U 

010-01 

010-03 

010-04 

010-07 

P7*9*P 

P  7*  9*P 
P7*9*P 
P7*  9*P 

P  7*9*P 

LOX  TOP  LINE  "00 

LOX  7 OP  LINE  PPESS  *  P-0-0 

LOU  TOP  LINE  P»E5S  P  P-0-0 

LOX  7 OP  LIN*  PPESS  •  P-U-0 

LOX  TUP  LINE  PPESS  <  *-0-0 

sssss 

mu 

mu 

um 

mu 

010-01 

010-0) 

0  10-04 

P  7*9  7P 

P  7*  9  7P 

P  7*9  7P 

P  7*9  IP 

MAIN  LOX  LINE  «  «00 

MAIN  LINE  PPESS  «  P-0-0 
“AIN  LINE  PPESS  •  P-0-0 
“AIN  LINE  PPESS  •  P-0-0 

FFFFF 

um 

um 

um 

010-01 

010-01 

010-04 

P  7*99* 

P  7*99P 
»7*99P 

P  7*99P 

MAIN  LOX  FlLTEP  09 

MAIN  LOX  FILTIP  OP 
main  LOX  FlLTEP  OP 

MAIN  LOX  FlLTEP  OP 

00000 

mn 

um 

mu 

000 

111 

0  000 

1  111 

010-01 

010-01 

013-04 

P7700P 

P  7  700P 

P  7700P 
P7700P 

LOX  PAPIO  LO  VLV  OP 

LOX  PAPIO  LO  VLV  OP 

LOX  PAPIO  LO  VLV  UP 

LOX  PAPIO  LOAO  VLV  OP 

FPFPP 

um 

mu 

lllll 

010-01 

010-01 

010-04 

P  7  70  IP 

P  7  70  IP 
P770IP 

P  7  70  IP 

LOX  FIN*  LO  VLV  OP 

LOX  F|N|  LO  VLV  OP 

LOX  FIN*  LO  VLV  OP 

LOX  F|N*  LOAO  VLV  OP 

PPPFP 

mu 

mu 

mu 

010-01 

P7704P 

P770«P 

LOX  OPXIN  VLV  OP 

LOX  OPAIN  VLV  OP 

PPFPP 

lllll 

P770  7P 

LOX  fill  filtcp  OP 

PPPPP 

i 
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123  123*5* 

1234 

123*5*  1 

.  123*5 

02 

oio-oi 

P7707P 

LOX  PILL  FILTER  OP 

11111 

R77Q9P 

LOX  TOP  TP  ULLAGE 

S5SSS 

553 

s  sss 

S  SS 

E 

P7709P 

LOX  TOP  TP  ULLAGE 

FFFFF 

999 

F  FFF 

F  FF 

007-05 

P7709P 

LOX  TOP  TP  ULLAGE  PRESS 

111 

111 

1  111 

t  11 

010-02 

P7709P 

LOX  TOP  TP  ULLAGE  PRESS 

lllll 

111 

1  111 

1  11 

010-0 J 

P7709P 

SOX  TOP  TP  ULLAGE  press 

11111 

111 

1  111 

1  11 

010-0* 

P7709P 

LOX  TOP  TP  ULLAGE  PRESS 

lllll 

111 

010-0* 

P7709P 

LOX  TOP  TP  ULLAGE  PRESS 

lllll 

010-07 

P77C9P 

LOX  TOP  TP  ULLAGE  PRESS 

lllll 

02*- 

P7709P 

LOX  TOP  TP  ULLAGE  PRESS 

1  1 

l  1 

099-00 

P7709P 

LOX  TOP  TP  ULLAGE  PRESS 

lllll 

111 

1  111 

l  11 

P7710P 

GNO  LOX  7P  P»£S*  LN 

FFFRp 

E 

010-OJ 

P7710P 

LOX  STOP  TP  PRESN  LINE 

lllll 

P7711P 

LOX  TOP  TP  PRESS  LN 

FFFFF 

( 

010-03 

P77 1  IP 

LOX  TOP  TP  PRE5N  LINE 

lllll 

P790"’P 

si  lox  pu*p  inlet 

sssss 

E 

010-01 

P7907P 

81  LOX  PUNP  IN  PRESS 

lllll 

010-0* 

P7907P 

11  LOX  PUNP  IN  PRESS 

lllll 

P7909P 

FUEL  VLV  FI  IN  PRESS 

e 

011-01 

P7909P 

FUEL  VLV  FI  IN  PRESS 

ou-o* 

P7909P 

FUEL  VLV  FI  INLET  PRfSS 

011-05 

P7909P 

FUEL  VLV  FI  INLET  PRESS 

F79UF 

FUEL  FRESN  TP  0 1 SCH  PRESS 

t 

011-05 

P79UP 

FUEL  FRESN  TP  OISCH  PRESS 

P791JP 

LOP  FINE  LV  Ll  IN 

SSBNS 

SM 

P791IP 

LOP  FINE  LV  Ll  IN 

FFFFF 

9  99 

( 

010-01 

P  79 1 JP 

LOX  FINE  LO  IN  FRCSt 

n: 

010-01 

P791  J* 

FINE  LO  VLV  Ll  IN  PRESS 

lllll 

in 

010-0* 

P79UP 

LOX  FINE  LO  VLV  L - 1  IN 

mu 

P  79 1*P 

LOX  RAPIO  LV  L2  IN 

FFFFF 

( 

010-05 

P7914P 

RAPID  LO  VLV  L2  IN  PRESS 

lllll 

oio-o* 

P7914P 

LOX  RAPIO  LO  VLV  L-2  IN 

lllll 

010-07 

P791*P 

RAPIO  LO  VLV  L-2  IN  P»ESS 

lllll 

PT915P 

LOX  ORAIN  VLV  Ll*  IN 

FFFFF 

( 

010-01 

P7915P 

LOX  ORAIN  VLV  Ll*  IN  »»Ci» 

lllll 

P  79 l*P 

lox  or»in  vlv  l-i*  our  pres 

9 

i 

010-01 

P79l*P 

LOX  ORAIN  VLV  L-l*  OUT  »»CS 

i 

P7917P 

LOX  STOP  TP  FV  LT  IN 

FFFFF 

1 

010-0* 

P7917P 

LOX  STOP  TP  FILL  VLV  L?  IP 

lllll 

P7972P 

LOP  TP  PPISI  VLV  li. 

FFFFF 

( 

010-0* 

P7972P 

STOP  T*  PPESN  VLV  IN  Pit** 

mu 

P710*P 

LOX  TOP  PL/PT  VNTUPI 

00000 

000 

P710*P 

LOX  TOP  FL/RT  VNTUR1 

FFFFF 

999 

1 

010-01 

P  7  1  0*A 

LOX  TOP  FL/PT  VENTUPI 

UUl 
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010-03 

P7104R 

LOX 

TCP  Fl/RT  VINTUR1 

mu 

m 

010-04 

P7104R 

lox 

TOPPING 

FL/RT 

V£MTi:R  I 

mil 

in 

010-06 

P  7 104R 

LOX 

TOPPING 

FL/RT 

VENTURI 

mu 

010-07 

P  7 104ft 

LOX 

TOPPING 

Fl/RT 

VENTUR I 

mu 

P710?« 

LOX 

TOP  SLEEO  Fl/RT 

BB38B 

99® 

P  7 109ft 

LOX 

TOP  SLEEO  Fl/RT 

FFFFF 

010-01 

P7109S 

LOX 

TOP  SLEEO  FL/RT 

11111 

010-0) 

P  7 1 09ft 

LOX 

TOP  SLEEO  Fi_/»r 

mu 

111 

010-04 

P  7 1 09ft 

LOX 

TOPPING  SLEEO  Fl/RT 

mu 

m 

010-04 

P7109P 

LOX 

TOPPING  SLEEO  FL/RT 

mu 

010-07 

P 7109ft 

LOX 

TOPPING  SLEEO  Fl/RT 

mu 

PT)49ft 

GNO 

FUEL  SUPPLY  F L/ftT 

011-01 

P7)49ft 

GNO 

fuel  supply  fl/*t 

011-04 

P7)49ft 

GNO 

FUEL  SUPPLY  FL/BT 

PTUST 

TCU 

LOX 

IN 

TEMP 

O’O-OI 

P71 l)f 

TCU 

LOX 

inlet  temp 

010-04 

P71DT 

TCU 

lOX 

IN 

TEMP 

010-0T 

P7U)T 

TCU 

LOX 

inlet  temp 

P  7 1 14  T 

LOX 

TOR 

L/P 

01 ZC  IN 

010-01 

P7114T 

LOX 

TOR 

L/P 

0  I CCON 

IN 

TEMR 

01C-0) 

P7114T 

LOX 

TOR 

L/P 

01  SCON 

IN 

TEMR 

010-04 

P7114T 

LOX 

TOR 

TEMP  •  L/P 

01  SCON 

010-07 

P7114T 

LOX 

TOR 

L/R 

01  SCON 

IN 

Te«4 

010-0* 

P7114T 

LOX 

TOR 

L/R 

OICCON 

IN 

TE.MR 

P71S4T 

■  1  LOX  PUW 

inlet 

010-01 

P  7 1 )4T 

81  LOX  PUMP 

IN  TEMP 

010-0) 

P71J4T 

•l  lox  Pump 

IN  TEMP 

010-04 

P  7 1 )4T 

B 1  LOX  PUMP 

IN  TEMP 

010-07 

P7D4T 

•1  LOX  PUMP 

IN  TEMP 

O  O  O  O 

o  o  o  o 
•  III 
o  o  o  o 
•- 

PTIL4T 

PTK4T 

P7)04T 

PTI04T 

PTI04T 

sus  lox  pump  inlCT 

SOS  LOX  FUMP  IN  TEMP 

SUS  ,0X  Pump  IN  TEMP 
ius  LOX  Pump  in  temp 

JU*  LOX  PUMP  IN  PftESS 

010-01 

010-01 

010-04 

OlO-OT 

PT)0)Y 

PT)0)T 

PTI0)T 

PT)0)T 

PTI0ST 

B2  LOX  PUMP  INLET 

42  LOX  PUMP  IN  TEMP 

•2  LOX  PUMP  IN  TEMP 

*2  LOX  PUMP  IN  TEMP 

•2  LOX  PUMP  IN  PftlSI 

024- 

0)4-00 

0IT-01 

•l)2)T 

PII2ST 

Fllltf 

Flllll 

mm 

«N0  C0MPT  AM!  TEMP 

ENG  COMPT  Am*  TEMP 

ENG  COMPT  AMP  TEMP 

CN0  COMPT  AMB  temp 

ENG  COMPT  AM*  TEMP 

007-04 

014- 

0)4-00 

017-01 

pinor 

P1S10T 

P l ) )0T 
P1SI0T 
P1SS0T 
PI) JOT 

1  LOX  PUMP  inlet 

S  LOX  PUMP  INLET  TEMP 

S  LOX  pump  inlet  temp 

sus  lox  pump  inlet  temp 

sus  lox  »ump  inlet  temp 

SUS  LOX  PUMP  inlet  temp 

PTI47T 

one  stopage  TX  OISCH 

sssss 

nm 

urn 

nm 

I 

ISSSS 

nm 

nm 

nm 

um 

nm 

E 

SSSSS 

nm 

nm 

nm 

nm 

E 

sssss 

inn 

nm 

inn 

nm 

E 

sssss 

inn 

nm 

nm 

nm 

1 

s  s  >  s 

P  p  F  P 

l  1 

s  s 

F  F 

1  1 

E 

1  l 

1  1 


IIS 

i 

••• 

• 

• 

sss 

$ 

sss 

s 

s 

in 

i 

m 

i 

i 

l 

I 

i 

1 

i 

l 

ppfpf  t 
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001-12  P 7567T  0N2  STOP  T6  01SCM  TEMP 

010-01  P 75*7T  GN2  STOP  T6  DISCH  TEMP  11111 


P»5*6T  FUEL  LINE  TO  MSL  TEH*  t 

011-01  P7566T  FUEL  LINE  TO  MSL  TEN* 

011-02  PT566T  FUEL  LINE  TO  MSL  T EMP 

011-06  PT566T  FUEL  LINE  TO  HSL  T£N» 


PTSTir  main  LOA  IN  •  DISC  55565  555  t 

010-01  PT571T  NA!N  LINE  TEMP-l/P  01SC0N  11111  111 

010-01  PT571T  "AIn  LINE  TEHP-L/P  01SC0N  11111 

010-07  PT571T  MAIN  LINE  TENP-L/P  OISCON  11111 

010-06  P7571T  NA1N  LINE  TCMP-L/P  OISCON  11111 


P7572T  N5L  TANA  FUEL  TEMP  t 

011-01  P7572T  NSL  TANA  FUEL  TFNP 

011-02  P75T2T  NIL  TANA  FUEL  TENP 

011-05  P7572T  nil  TANA  FUEL  M6E55 

011-06  PT572T  NI55ILE  TANA  FUEL  TEnP 


PT666T 

MAIN  LOA  LINE  *  *00 

mis 

1 

010-01 

P7696T 

MAIN  LO*  LINE  TENP  *  6-0-0 

um 

010-01 

P  7*667 

MAIN  LOA  LINE  TENP  *  6-0-0 

mu 

010-06 

P7*»«T 

NAM  LOA  LINE  TEMP  0  6-0-0 

mu 

010-07 

PT666T 

MAIN  LOA  LINE  TEMP  *  6-0-0 

mu 

P7T02T 

LOA  TOP  LINE  *00 

55556 

( 

010-01 

PTT02T 

LOA  TO*  LINE  TEMP  o  6-0-0 

mu 

010-01 

P7702T 

LOA  TOP  LINE  TENP  0  6-0-0 

11U1 

010-0* 

P7702T 

LOA  TOP  LINE  TENP  *  6-0-0 

um 

010-07 

P7T02T 

LOA  TOP  LINE  TENP  *  6-U-O 

um 

PlTltT 

•1  NACELLE  AM*  TENP 

» 

0 

0 

0 

0  0 

P17UT 

61  NACELLE  AM*  TEMP 

F 

p 

F 

F 

F  F 

1 

02*- 

P  1  7 11 T 

*1  NACELLE  AH*  TEMP 

l 

1 

1  1 

01*-00 

P  1 7 1 1  7 

*1  NACELLE  am*  temp 

l 

1 

017-01 

P1TUT 

■1  nacelle  AM*  TEMP 

1 

1 

P1T12T 

■2  NACELLE  an*  TEMP 

0 

0 

0 

0 

0  0 

P1712T 

62  NACELLft  AM*  TEMP 

P 

F 

F 

F 

F  F 

< 

02*- 

P1712T 

*2  NACELLI  AM*  TEMP 

1 

1 

1  1 

Olt-OO 

P1712T 

*2  nacelle  am*  temp 

1 

1 

017-01 

P1717T 

*2  NACELLI  AM*  TEMP 

l 

l 

P7602T 

WIN  *1  MYPPOOL  CTL 

F 

« 

001-02 

P7602T 

WIN  *1  NTPE60OL  CTL 

< 

PT60IT 

66 IN  12  MYPPOOL  CTL 

F 

I 

001-02 

P7601T 

66  IN  *2  HYPINOOL  C*L 

1 

PT606T 

WIN  *  myPPOOL  ctl 

r 

t 

001-02 

P7606T 

66 IN  5U5  HYPINOOL  CTL 

i 

PT612T 

AM*  |  HVO  CTL  MAN 

0 

1 

001-02 

P7612T 

AM*  tut  myO  CTL  NAN 

i 

P7611T 

A m  OUAO  *  IT  A  1201 

» 

1 

001-02 

PT611T 

AH*  OUAO  «  IT  A  wot 

i 
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p?81*T  AH8  QUAD  3  ST A  1173 
CC.1-02  P7SV6T  *Md  3U*0  3  ST*.  1173 


P7813T  AM8  QUAD  2  STA  12»3 
001-02  P7S13T  **8  2  ST*  l2*J 

*78161  AM 8  QUAD  1  STA  12*8 
001-02  P 78 1 6 T  AMS  0U*0  1  STA  12*8 

8 78 1 7T  AM8  31  MAC  STA  12*3 
001-02  P 78 1  IT  *M8  81  MAC  STA  12*3 

P7818T  AMS  82  MAC  STA  12*3 
001-02  P7S18T  AMS  82  MAC  STA  12*3 

*78197  AMS  OUAO  2  STA  121* 
001-02  P  7  8  1  7  T  AMS  QUAD  2  ST*  W3* 

P7820T  »MS  82  MAC  ST*  113* 

00  1-02  P  78  2  0  T  AMS  32  MAC  STA  113* 

P7821T  AMS  SI  MAC  STA  113* 

001-02  PT821T  *MS  81  MAC  ST*  113* 

PT822  T  AMS  81  Tut  CTL  /tV 

001-02  P  7822  T  AMS  Jl  Toll.  C»L  VtV 


P7823T  »MS  82  Tut  OTC  VtV 
001-02  PT821T  AM!)  92  T'Jlt  CTt  VtV 

P782*T  AMS  0U*O  *  STA  12*0 
001-02  P  T  8  2  *  T  AMS  QUAD  »  ST*  12*0 

»782?t  SUM  81  MAC  ST*  1220 
001-02  *7*237  SAIN  81  MAC  »TA  W 20 


PT82»T  SAIN  S2  MAC  3TA  1220 
P  782*T  SUM  92  MAC  >TA  1220 


P7827T  SAIN  A  **ll  *7*  1200 
*  782  7  T  S A  I M  A  AA18  STA  1200 


*  730  8  T  PUT.C  PAT  IS  T*  DISCS  TIMP 
P  790  8  T  »Ult  P»tlM  TA  OlloM  TIMP 


00  7-4* 


007-03 

010-01 

010-02 

010-0* 

010-07 

02*- 


PM2*V  3  IQM  STA4I  <7t  VOtT 
P  7 1 26V  3  luN  3  T  AOt  C  T  t  VOtT 


P  T 1 1 3  A  AAPIO 
P  T  t  13*  TATI) 
P  7  1  1  3  A  AAPIO 
A  7 1 l 3  A  AAPIO 
*7  l  1  3  A  AAPIO 
IITU3A  AAPIO 
P  T  l  1  3  A  AAPIO 


TO*  Vt  V  OPAS 
TO*  VtV  OPT  N 
TO*  VtV  OAIM 
TOP  VtV  OPT  M 
TOP  VtV  ')*•« 
TOP  VtV  OPTM 
TO*  VtV  v-ls 


*** 

ui 

lllll 

IPS 

« 

APS 

111 

m 

i 

III 

lllll 

ill 

i 

111 

iiiii 

m 

i 

111 

mu 

m 

i 

til 

nm 

i 
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47114* 

RAPID  TOP  VLV  CLSD 

RRRRR 

R  R 

RR  RRR 

R 

RR 

007-05 

57114X 

RAPID  TO*  VLV  CL 50 

111 

111 

1  111 

1 

11 

010-01 

57114* 

RAPID  TOP  VLV  CL30 

11111 

111 

1  111 

1 

11 

010-02 

57116* 

RAPID  TOP  VLV  CLSD 

11111 

111 

1  111 

1 

11 

010-0* 

57U6* 

RAPID  TOP  VLV  CLSD 

mil 

111 

1  111 

1 

11 

010-07 

57116* 

RAPID  TOP  VLV  CLSD 

mu 

024- 

57116* 

RAPID  TOP  VLV  LLSO 

1  1 

1 

1 

57117* 

TOPPING  VLV  OPEN 

RRRRR 

R  R 

RR  RRR 

R 

RR 

007-05 

57117* 

TOPPING  VLV  OPEN 

111 

111 

l  111 

1 

11 

010-01 

57117* 

TOPPING  VLV  OPEN 

mu 

111 

1  111 

1 

11 

010-02 

57117* 

TOPPING  VLV  OPEN 

mil 

111 

1  111 

1 

11 

010-0* 

57117* 

TOPPING  VLV  OPEN 

mu 

111 

1  111 

1 

11 

010-07 

57117* 

TOPPING  VLV  OPEN 

mil 

02*- 

57117* 

TOPPING  VLV  OPEN 

1  1 

1 

1 

57115* 

TOPPING  VI. V  CLSO 

RRRRR 

R  R 

RR  RRR 

R 

RR 

007-05 

57111* 

TOPPING  VLV  CLSO 

111 

111 

l  111 

1 

11 

010-01 

57111* 

TOPPING  VLV  CLSD 

urn 

111 

l  111 

1 

11 

010-02 

57111* 

TOPPING  VLV  CLSO 

mu 

111 

1  111 

1 

11 

010-0* 

57111* 

TOPPING  VLV  CLSO 

.mi 

111 

1  111 

1 

11 

010-07 

57111* 

TOPPING  VLV  CLSO 

mu 

02*- 

57115* 

TOPPING  VLV  Cl  SO 

1  1 

1 

1 

57125* 

VENT  VLV  4-30  OPEN 

RRRRR 

RRR 

R  RRR 

R 

RR 

010-01 

57124* 

VENT  VLV  N30  OPEN 

mu 

111 

1  111 

1 

11 

010-02 

57124* 

VENT  VLV  N*0  OPEN 

mu 

111 

1  111 

1 

11 

57130* 

VENT  VLV  N-30  CLSO 

RRRRR 

RRR 

R  RRR 

R 

RR 

010-01 

57130* 

VENT  VLV  N30  CLSO 

mu 

111 

1  111 

1 

11 

010-02 

571354 

VENT  VLV  N3Q  CLSO 

mu 

111 

1  111 

1 

11 

57131* 

LN  ORN  5RE3  N40  OPEN 

RRRRR 

RRR 

R  RRR 

R 

PR 

010-01 

57131* 

LO*  DRAIN  VLV  N40  OPEN 

mu 

111 

1  111 

1 

11 

010-02 

5', 111* 

LO*  DRAIN  VLV  N40  OPEN 

urn 

111 

l  111 

1 

11 

57132* 

LN  ORN  PRES  N60  CLSO 

RRRRR 

RRR 

R  RRR 

R 

RR 

oio-oi 

57112* 

LO*  ORAIN  VLV  N40  CLSO 

mu 

111 

1  111 

1 

11 

010-02 

57132* 

LO*  ORAIN  VLV  N40  CLSO 

mu 

111 

1  111 

1 

11 

57143* 

LO*  TOP®  7*  VV  OPEN 

RRRRR 

RRR 

R  RRR 

R 

RR 

010-01 

a  7131* 

LO*  TOP  T*  VENT  VLV  OPEN 

mu 

111 

l  111 

1 

11 

010-02 

57133* 

LO*  TOP  T*  VENT  VLV  OPEN 

mu 

111 

l  111 

1 

11 

010-03 

57131* 

LO*  TOP  T*  VENT  VLV  OPEN 

mu 

111 

1  111 

1 

11 

010-07 

57143* 

LO*  TOP  T*  VENT  VLV  OPEN 

mu 

024- 

57143* 

LO*  TOP  T*  VENT  VLV  OPEN 

l  1 

1 

1 

57144* 

LO*  7050  7*  VV  CLSO 

RRRRR 

RRR 

*  RRR 

R 

RR 

010-01 

57144* 

LO*  TOP  T*  VENT  VLV  CLSO 

mu 

III 

1  111 

l 

11 

010-02 

57144* 

LO*  TOP  T*  VENT  VLV  CLSO 

mu 

111 

1  111 

1 

11 

oio-oi 

57134* 

LO*  TOP  T*  VENT  VLV  CLSO 

um 

111 

1  111 

1 

11 

010-07 

57144* 

LO*  TOP  T*  VENT  VLV  CLSO 

mu 

024- 

57144* 

LO*  TOP  T*  VENT  VLV  CLSO 

1  l 

l 

1 

57143* 

PuEL  VLV  34  OPEN 

011*0* 

57133* 

Pull  vlv  p*  o*in 

Oll-Cl 

57134* 

PUEL  VLV  54  0*1  N 

57134* 

PUEL  VLV  P4  CLSO 

011-0* 

57134* 

PUEL  VLV  5*  CLSO 

011-05 

57136* 

PUEL  VLV  P4  CLSO 
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P7223X 

LOx 

STOR 

TIC 

VV  CLSO 

RRRRR 

RRR 

R 

RRR 

R 

RR 

0X0-01 

P7223X 

lOx 

STOR 

TIC 

VENT 

VLV 

CLSO 

11111 

111 

1 

111 

1 

11 

010-02 

P7223X 

LOX 

STOR 

TIC 

VENT 

VLV 

CLSO 

11111 

111 

1 

111 

1 

11 

010-03 

P7223X 

LOX 

STOR 

TIC 

VENT 

VLV 

CLSO 

11111 

111 

1 

111 

1 

11 

010-07 

P7223X 

LOX 

STOR 

JK 

VENT 

VLV 

CLSO 

11111 

P7225X 

LOX 

RAPID 

LV 

OPEN 

RRRRR 

RRR 

R 

RRR 

R 

RR 

007-05 

P7225X 

LOX 

RAPID 

LD 

VLV 

open 

111 

111 

1 

111 

1 

11 

010-01 

P7225X 

LOX 

RAPID 

LD 

VLV 

OPEN 

11111 

111 

1 

111 

1 

11 

010-02 

P7225X 

LOX 

RAPID 

LD 

VLV 

OPEN 

11111 

111 

1 

111 

1 

11 

010-04 

P7225X 

LOX 

RAPID 

LD 

VLV 

OPEN 

11111 

111 

1 

111 

1 

11 

010-04 

P7225X 

LOX 

RAPID 

LD 

VLV 

OPEN 

111 

1 

111 

1 

11 

010-07 

P7225X 

LOX 

RAPID 

LG 

VLV 

OPEN 

11111 

024- 

P7225X 

LOX 

RAPID 

LD 

VLV 

OPEN 

1 

1 

1 

1 

P7224X 

LOX 

FINE 

LV 

OPEN 

RRRRR 

RRR 

R 

RRR 

R 

RR 

007-03 

P7224X 

LOX 

FINE 

LO 

VLV 

OPEN 

111 

111 

1 

111 

1 

11 

010-01 

P7226X 

LOx 

FINE 

LO 

VLV 

open 

11111 

111 

1 

111 

1 

11 

010-02 

P7226X 

LOX 

FINE 

LO 

VLV 

OPEN 

11111 

111 

1 

111 

1 

11 

010-0* 

P7224X 

LOx 

FINE 

LO 

VLV 

open 

11111 

111 

1 

111 

1 

11 

010-04 

P7226X 

LOX 

FINE 

LD 

VLV 

OPEN 

111 

1 

111 

1 

11 

010-07 

P7226X 

LOX 

FINE 

LO 

VLV 

OPEN 

11111 

02*- 

P7226X 

LCX 

FINE 

LO 

VLV 

OPEN 

1 

1 

1 

1 

P7227X 

LOX 

RAPID  LV  CLSO 

RRRRR 

RRR 

R 

RRR 

R 

RR 

007-03 

P7227X 

LOX 

RAPID  LO  VLV  CLSO 

111 

111 

1 

111 

1 

11 

010-01 

P7227X 

LOX 

RAPID  LO  VLV  CLSO 

11111 

111 

1 

111 

l 

11 

010-02 

P7227X 

LOX 

RAPID  LD  VLV  CLSO 

11111 

111 

1 

111 

1 

11 

010-0* 

P7227X 

LOX 

RAPID  LO  VLV  CLSO 

11111 

111 

1 

111 

1 

11 

010-04 

P7227X 

LOX 

RAPID  LD  VLV  CLSO 

111 

1 

111 

1 

11 

010-07 

P7227X 

LOX 

RAPID  LD  VLV  CLSO 

11111 

0  2*- 

P7227X 

LOX 

RAPID  LO  VLV  CLSO 

1 

1 

1 

1 

P7228X 

LOX 

FINE  LV  CLSO 

RRRRR 

RRR 

R 

RRR 

R 

RR 

007-03 

P7223X 

LOX 

FINE  LO  VLV  CLSO 

111 

111 

1 

111 

1 

11 

010-01 

P7228X 

LOx 

FINE  LO  VLV  CLSO 

11111 

111 

1 

ill 

1 

11 

010-02 

P722SX 

LOX 

FINE  LO  VLV  CLSO 

mu 

111 

1 

111 

1 

11 

010-0* 

P7228X 

LOX 

FINE  LO  VLV  CLSO 

mu 

111 

1 

111 

1 

11 

010-07 

P7228X 

LCX 

FINE  LO  VLV  CLSO 

mu 

02*- 

P7228X 

LOX 

FINE  LO  VLV  CLSO 

1 

1 

1 

1 

P7234X 

LOX 

STOR  TIC  VV  OPEN 

RRRRR 

RRR 

R 

RRR 

R 

RR 

010-01 

P7  ’  36X 

LOX 

STOR  TIC  VENT  VLV  OPEN 

mil 

111 

1 

111 

1 

11 

010-02 

P7234X 

LOS 

STOR  TIC  VENT  VLV  OPEN 

mu 

111 

1 

111 

1 

11 

010-03 

P7234X 

LOX 

STOR  TIC  VENT  VLV  OPEN 

mu 

111 

1 

111 

1 

11 

010-07 

P7236X 

LOX 

STOR  TIC  VENT  VLV  OPEN 

mu 

P7238X 

LOX 

DRAIN  VALVE  OPt:4 

RRRRR 

RRR 

R 

RRR 

R 

RR 

010-02 

P7238X 

LOX 

DRAIN  VLV  OPEN 

uni 

111 

1 

111 

1 

11 

02*- 

PT238X 

LOX 

DRAIN  VLV  OPEN 

1 

1 

1 

1 

PT2*OX 

LOX 

ORAIN  VALVE  CLSO 

RRRRR 

RRR 

R 

RRR 

R 

RR 

010-02 

P72*OX 

LOX 

DRAIN  VLV  CLSO 

11111 

111 

1 

111 

1 

11 

02*- 

P72*0X 

LOX 

DRAIN  VLV  CLSO 

1 

1 

1 

1 

P72*1X 

LOX 

CHILLDWN  VLV  N-l 

CLSO 

RRR 

R 

RRR 

R 

RR 

010-01 

R72*1X 

LOX 

CHILLOVN  VLV  N-l 

CLSO 

111 

1 

111 

1 

11 

P7231X 

LOX 

CHILLOWN  VLV  N-2 

CLSO 

RRR 

010-01 

P7231X 

LOX 

CHLON  VLV  N2  CLSO 

111 

010-02 

P7231X 

LOX 

CHION  VLV  N2  CLSO 

111 

P72S2X 

LOX 

CHILLOKN  VLV  N-3 

CLSO 

RRR 
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010-01 

P7252X 

lq.x  chldn 

VLV  N3  CLSO 

111 

Q 10-02 

P7252X 

lOX  chldn 

VLV  N3  CLSO 

111 

P72S3X 

LOX  CHILLOWN  VLV  N50  CLSD 

RR* 

010-01 

P7253X 

lox  chldn 

VLV  M50  CLSO 

111 

010-02 

P7253X 

LOX  CHLDN 

VLV  H50  CLSO 

111 

P7922X 

FUEL  VLV 

FI  OPEN 

011-01 

P7922X 

FUEL  VLV 

FI  OPEN 

011-02 

P7922X 

FUEL  VLV 

FI  OPEN 

011-0* 

P7922X 

FUEL  VLV 

FI  OPEN 

011-05 

P7922X 

FUEL  VLV 

FI  OPEN 

P7923X 

FUEL  VLV 

FI  CLSO 

011-01 

P7923X 

FUEL  VLV 

FI  CLSD 

011-02 

P7923X 

fuel  vlv 

FI  CLSO 

011-0* 

P7923X 

FUEL  VLV 

FI  CLSO 

011-05 

P7923X 

fuel  vlv 

FI  CLSD 

P792*X 

FUEL  VLV 

F2  OPEN 

011-01 

P792*X 

fuel  vlv 

F  2  OPEN 

011-02 

P792*X 

fuel  vlv 

F2  OPEN 

011-0* 

P792*X 

fuel  vlv 

F2  OPEN 

011*05 

P  792*X 

FUEL  VLV 

F 2  OPEN 

P7925X 

Fuel  vlv 

F2  CLSO 

011-01 

P7925X 

FUEL  VLV 

?2  CLSO 

011-02 

P7925X 

fuel  vlv 

F 2  CLSO 

011-0* 

P7925X 

FUEL  VLV 

F 2  CLSO 

011-05 

P7925X 

FUEL  VLV 

F 2  CLSO 

P7924X 

FUEL  VLV 

F3  OPEN 

011-01 

P7924X 

fuel  vlv 

F3  OPEN 

011-02 

P7924X 

fuel  vlv 

F3  OPEN 

011-0* 

P7924X 

FUEL  VLV 

F  3  OPEN 

011-05 

P7924X 

FUEL  VLV 

F3  OPEN 

P7927X 

FUEL  VLV 

F3  CLSD 

011-01 

P7927X 

FUEL  VLV 

F3  CLSO 

011-02 

P7927X 

FUEL  VLV 

F3  CLSO 

011-0* 

P7927X 

FUEL  VLV 

F3  CLSO 

011-05 

P7927X 

FUEL  VLV 

F3  CLSO 

P7928X 

FUEL  VLV 

NF4  open 

011-01 

P7920X 

FUEL  VLV 

NF4  OPEN 

011-02 

P7928X 

FUEL  VLV 

NF4  open 

011-04 

P7928X 

FUEL  VLV 

NF4  OPEN 

011-05 

P7928X 

FUEL  VLV 

NF*  OPEN 

* 

P7929X 

FUEL  VLV 

NF*  CLSO 

011-01 

P7929X 

FUEL  VLV 

NF4  CLSD 

011-02 

P7929X 

FUEL  VLV 

NF*  CLSO 

011-0* 

P7929X 

FUEL  VLV 

NF4  CLSO 

011-05 

P"929X 

FUEL  VlV 

NF*  CLSO 

P7930X 

FUEL  VLV 

NF1  OPEN 

011-01 

P7930X 

FUEL  VLV 

NF 1  OPEN 

011-02 

P7930X 

FUEL  VLV 

NF 1  OPEN 

011-0* 

P7930X 

FUCL  VLV 

NF1  OPEN 

011-05 

P7930X 

FUEL  VLV 

NF 1  OPEN 

P7931X 

FUEL  VLV 

NF 1  CLSD 

.  ^ 

i 

. — 

•  - - 

- ...  - 

- - 

ou-oi  P793ix  fuel  vlv  nfi  clod 
011-02  P  79  3 IX  fuel  VLV  NFI  CLSO 
0U-C4  P7931X  FUEL  VLV  NFI  CLSO 
011-04  P7931X  Fuel  VLV  NFI  CLSO 


P7932X  FUEL  VLV  NF2  OPEN 
011-01  P7932X  Fuel  VLV  NF 2  OPEN 
011-02  P7932X  FUEL  VLV  NF 2  OPEN 
011-04  P7932X  FUEL  VLV  /.F2  OPEN 
ou-04  P7932X  fuel  vlv  nf2  open 


P7933X  FUEL  VLV  NF2  CLSO 
011-01  P7933X  FUEL  VLV  NF 2  CLSO 
011-02  P7933X  FUEL  VLV  NF2  CLSO 
011-04  P7933X  FUEL  VLV  NF2  CLSO 
011-04  P7933X  FUEL  VLV  NF2  CLSO 


P7934X  fuel  a/8  f*d  vlv  open 
on-oi  P7934X  fuel  a/3  fsd  vlv  open 

011-02  P7934X  FUEL  A/3  FED  VLV  OPEN 
011-04  P7934X  FUEL  A/a  FLO  VLV  OPEN 
011-04  P7934X  FUEL  A/8  FLO  VLV  OPEN 


P7935X  FUEL  A/B  FLO  VLV  CLS 
007-0*  P7934X  FUEL  A/B  FLO  VLV  CLSO 

011-01  P7935X  FUEL  A/8  FLO  VLV  CLSO 

011-92  P7934X  FUEL  A/3  FLO  VLV  CLSO 

011-04  P7934X  FUEL  A/B  FLO  VLV  CLSO 

011-04  P7934X  FUEL  A/8  FLO  VLV  CLSO 


P7936X  FUEL  LVL  TX  Fll  PUMP  OPEN 
011-01  P7936X  FUEL  LVL  TX  Fll  PUMP  OPEN 


P7937X  FUEL  SENSOR  LS-10 
011-01  P7937X  FUEL  SENSOR  LS-10 
011-09  P79J7X  FUEL  SENSOR  LS-10 


RR  RRR  R  RRR  R  RR 

11  111  1  HI  1 


P7938X  FUEL  LVL  TX  FULL 
011-01  P7933X  FUEL  LVL  TX  FULL 
011-02  P7938X  FUEL  LVL  TX  FULL 
011-04  P7938X  FUEL  LVL  TX  FULL 


011-01 

011-09 

P7939X 

P7939X 

P7939X 

FUEL 

FUEL 

FUEL 

LVL 

LVL 

LVL 

TX  HALF  FULL 

TX  half  FULL 

TX  HALF  FULL 

010-03 

P7947X 

P7947X 

LOX 

LOX 

STORE  TX  FULL 

STOR  TX  FULL 

RRRRR 

11111 

010-02 

P7957X 

P7997X 

LOX 

LOX 

VLV 

VLV 

L7  OPEN 

L7  OPEN 

RRRRR 

11111 

010-02 

P7938X 

P7958X 

LOX 

LOX 

VLV 

VLV 

L7  closeo 

L7  CLSO 

RRRRR 

11111 

010-02 

P79S9X 

P79S9X 

LOX 

LOX 

VLV 

VLV 

L*  OPEN 

L*  OPEN 

RRRRR 

11111 

R  RRR 

1  111 


R  RR 

1  11 


P7960X  LOX  VLV  L*  CLOSED 


RRRRR 
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010-02 

P7960X 

LOx 

> 

-1 

> 

L6  CLSO 

11111 

P  7963X 

LOX 

A/6 

FSD  VLV  OPEN 

RRRRR 

RRR 

R 

RRR 

R 

RR 

010-02 

P7963X 

LOX 

A/8 

FSD  VLV  OPEN 

11111 

111 

1 

111 

1 

11 

P7966X 

LOX 

A/8 

FtO  VLV  CLSO 

RRRRR 

RRR 

R 

RRR 

R 

RR 

007-06 

P7966X 

LOX 

A/d 

FSD  VLV  CLSO 

11 

111 

1 

111 

1 

11 

C 10-02 

P7966X 

LOX 

A/3 

FSD  VLV  CLSO 

11111 

111 

1 

111 

1 

11 

P1051Y 

ENG 

COMPT  ACOUSTIC 

H 

N 

036-00 

P1051Y 

ENG 

COMPT  ACOUSTIC 

1 

1 

037-01 

P1031Y 

ENG 

COMPT  ACOUSTIC 

1 

1 

U7019N 

L/P 

LOX 

DISC  CAMERA 

LLLLL 

LLL 

010-09 

U7019N 

L/P 

LOX 

OISCON  CAMERA 

11111 

111 

U7020N 

MOT-COLD 

OISC  CAMERA 

LLLLL 

010-09 

U7020N 

Mor- 

■COLO 

OISCON  CAMERA 

11111 

U7090P 

LOx 

TANK 

HEAD 

FFFFF 

010-03 

U7090P 

LOx 

TANK 

HEAD  PRESS 

11111 

010-06 

U7090P 

LOX 

TANK 

MEAO  PRESS 

11111 

010-06 

J7090P 

LOx 

TANK 

HEAD  PRESS 

11111 

U7091P 

FUEL 

,  tana  head  press 

011-01 

U7091P 

FUEL 

,  TANA  MEAD  press 

011-03 

U7091P 

FUEL 

.  TANA  MEAO  PRESS 

U7126V 

AA  COMP 

29 

VOC  INPUT 

F 

FF 

007-09 

U7126V 

AA  COMP 

29 

VDC  INPUT 

1 

11 

026- 

U  7126V 

AA  COMP 

29 

VOC  INPUT 

1 

1 

U7134V 

AA  TIME 

smareo  osc  output 

F 

FF 

007-09 

UY134V 

AA  TIME 

shared  osc  output 

1 

11 

026- 

U7136V 

AA  TIME 

smareo  osc  output 

1 

1 

U7011X 

::apid  fill 

Li'X  CTL-1 

RRRRR 

RRR 

R 

RRR 

R 

RR 

007-OS 

U7011X 

RAPID  FILL 

-OX  CTL-1 

111 

111 

1 

111 

1 

11 

010-02 

U7011X 

rapid  fill 

LOX  CTL-1 

11111 

111 

1 

111 

1 

11 

010-03 

U7011X 

rapid  fill 

LOX  CTL-1 

mu 

111 

1 

111 

1 

11 

010-06 

U7011X 

rapid  FILL 

LOX  CTL-1 

inn 

111 

1 

111 

1 

11 

010-06 

U7011X 

RAPID  FILL 

LOX  CTL-l 

mu 

111 

1 

111 

1 

11 

010-07 

U  TO  1 IX 

RAPID  FILL 

LOX  CTL-1 

mu 

026- 

U  70 1 IX 

rapid  fill 

LOX  CTL-1 

1 

1 

1 

1 

U7012X 

topping 

LOW 

CTL-1 

RRRRR 

RRR 

R 

RRR 

R 

RR 

007-03 

U7012X 

TOPPING 

LOW 

CTL-1 

111 

111 

1 

111 

1 

11 

010-02 

U7012X 

TOPPING 

LOW 

CTL-1 

urn 

111 

1 

111 

1 

11 

010-03 

U7012X 

TOPPING 

LOW 

CTL-1 

mu 

111 

1 

111 

1 

11 

010-06 

U7012X 

TOPPING 

LOW 

CTL-1 

uni 

111 

1 

111 

1 

11 

010-06 

U7012X 

TOPPING 

LOW 

CTL-1 

mil 

111 

1 

111 

1 

11 

010-07 

U7012X 

TOPPING 

LOW 

CTL-1 

mu 

026- 

U7012X 

TOPPING 

LOW 

CTL-1 

1 

1 

1 

1 

U7013X 

TOPPING 

HIGH  CTL-1 

RRRRR 

RRR 

R 

RRR 

R 

RR 

007-OS 

U7013X 

TOPPING 

HIGH  CTL-1 

111 

111 

1 

111 

1 

11 

010-02 

U7013X 

TOPPING 

HIGH  CTL-1 

11111 

111 

1 

111 

1 

11 

010-03 

U7013X 

TOPPING 

HIGH  CTL-1 

mil 

111 

1 

111 

1 

11 

010-06 

U7013X 

TOPPING 

HIGH  CTL-1 

mu 

111 

1 

111 

1 

11 
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037 


010-06 

U701TX 

010-07 

I/7013X 

024- 

UI013X 

I07016X 

007-03 

U7016X 

010-02 

U7Q16X 

010-03 

U7014X 

010-06 

U7014X 

010-06 

U7014X 

010-07 

U7016X 

026- 

U  7  0 1 6  X 

TOPPING  high  ctu-i 
topping  HIGH  ctu-i 
TOPPING  HIGH  CTU-1 


1003  tox  CONTROU-1 

loo*  tox  ctu-i 
ioo*  uox  ctl-i 

100*  UOX  CTU-1 
100U  UOX  CTU-1 
100*  UOX  CTU-1 
100*  UOX  CTU-1 
100*  UOX  CTU-1 


007-05 

010-02 

010-03 

010-06 

010-06 

010-07 

324- 


U7013X  RAPID 
U7013X  SAPIO 
U7015X  RAPID 
U7015X  RAPID 
U7015X  RAPID 
U7015X  RAPID 
U7015X  RAPID 
U7015X  RAPID 


FIUU  UOX  CTu-2 
FIUU  UOX  CTU-2 
FIUU  UOX  CTU-2 
F I UU  UOX  CTU-2 
FIUU  UOX  CTL-2 
FIUU  UOX  CTU-2 
FIUU  UOX  CTU-2 
FIUU  UOX  CTU-2 


U7016X 
007-03  U7016X 
010-02  UI7016X 
010-03  U7016X 
010-06  07016X 
010-06  U7016X 
010-07  U7016X 
026-  U7016X 


TOPPING  UOW  CTU-2 
TOPPING  UOW  CTU-2 
TOPPING  UOW  CTL-2 
TOPPING  UOW  CTU-2 
TOPPING  UOW  CTU-2 
TOPPING  UOW  CTU-2 
TOPPING  UOW  CTU-2 
TOPPING  UOW  CTU-2 


U7017X 
007-03  U7017X 
010-02  U7017X 
010-03  U7017X 
010-06  UI7017X 
010-06  LI7017X 
010-07  U7017X 
026-  U7017X 


TOPPING  HIGH  CTU-2 
TOPPING  HIGH  CTU-2 
TOPPING  HIGH  CTU-2 
TOPPING  HIGH  CTU-2 
TOPPING  HIGH  CTU-2 
TOPPING  HIGH  CTU-2 
TOPPING  HIGH  CTU-2 
TOPPING  HIGH  CTU-2 


U7018X 
007-03  U7018X 
010-02  UI7018X 
010-03  U7018X 
01C-06  U7018X 
010-06  U7018X 
010-07  U7018X 
026-  U7018X 


100*  UOX  CONTROU-2 
100*  UOX  CTU-2 
100*  UOX  CTU-2 
100*  UOX  CTU-2 
100*  UOX  CTU-2 
IOC*  UOX  CTU-2 
100*  UOX  CTU-2 
100*  UOX  CTU-2 


11111  111  1  HI 

11111 

1  1 


1  11 
1  1 


RRRRR  RRR 
111  HI 
11111  HI 
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OFF  VOC 

STP 

P  7958 

X  L0X  VLV  L7  CL0SE0 

R 

ON 

OFF  VOC 

STP 

j 

P  7959 

X  L0X  VLV  L6  OPEN 

R 

ON 

OFF  VOC 

STP 

P  7960 

X  L0X  VLV  L6  CLOSED 

R 

ON 

OFF  VOC 

STP 

j 

P  7963 

X  L0X  A  /8  FSD  VLV  OPEN 

R 

ON 

OFF  VDC 

STP  I  X  X  X 

1  1  ! 

P  7964 

X  L0X  A/8  FSO  VLV  CLS0 

R 

ON 

OFF  VDC 

| 

:»tp  x  x  x 

j  1  1 

| 

I 

P  1051 

Y  ENG  COMPT  ACOUST 

N 

115 

160  OB 

5* 

20X  j  X  X  X 

i 

! 

U  7019 

N  L/P  LOX  DISC  CAMERA 

96 

FPS 

1  X 

— r  1 

U  7020 

N  MOT-COLO  DISC  CAMERA 

96 

FP$ 

— 

|J 

i  1 

U  7080 

P  LOX  TANX  HEAD 

F 

0 

7  PIP 

0.1 

SLO 

1 — u7 

U  7081 

P  FUEL  TANX  HEAD 

F 

0 

T  PIO 

'« 

1  j 

SLoJ 

j 

U  7126 

V  AA  COMP  28VOC  IN 

0 

0 

*0  VOC 

2% 

uc  J 

ii 

U  713* 

V  AA  TIME  3HRO  OSC  OUT 

0 

0 

1  VOC 

•  04 

o  1 

1 

i 

0  7011 

X  RAPID  FILL  LOX  CTL-l 

R 

OFF 

ON  VOC 

5TP  XXX 

- i-4 - 

U  7012 

X  70PPING  LOW  CTL-l 

R 

OFF 

ON  VDC 

STP  XXX 

| 

U  7013 

X  TOPPING  HIGH  CTL-l 

R 

OFF 

ON  VDC 

STP  XXX 

'  'IS 

U  701* 

X  100*  LOX  CONTROL-1 

R 

OFF 

ON  |  VOC 

STP  X  X  X  ! 

"TT  tl 

U  7015 

X  RAPID  FILL  LOX  CTL-2 

R 

OFF 

ON  |  VDC 

STP  XXX 

i 

U  7016 

X  TOPPING  LOW  CTL-2 

R 

OFF 

ON  VOC 

STP  XXX 

II 

U  7017 

X  TOPPING  HIGH  CTL-2 

R 

OFF 

ON  VOC 

STPjxXX 

i 

U  7016 

X  1  100*  LOX  CONTROL-2 

R 

OFF 

ON  VOC 

STP  X  j X  X 

!  i 

U  7021 

X  FUEL  LVL  NOT  LOW-l 

R 

OFF 

ON  VOC 

STP)  | 

— TThn* 

U  7022 

X  FUEL  LVL  NOT  LOW-2 

R 

OFF 

JN  VOC 

STP  I  ;  | 

TTTTTTTT7 
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SECTION  11 

G3TF  12  PEN  ASSIGNMENTS 

Thl*  acctlon  la  a  tabulation  of  all  aaquancn  meaauramenta  (OEE-ON1  and 
thatr  aaaociatad  Eatarllna-An*ua  racordar  pan  aaaixnmanU. 


MEASUREMENT  IDENTIFICATION 


PRESSURE  MODE  RED 
SELECT  A  BUTTON 


MEASUREMENT  DESCRIPTION 


Thl  a  la  a  brlaf.  uauaily  abbrart- 
atad,  doacrlptlon  of  tha  maaa- 
uramant.  • 


PICK-UP  POINT 

Thla  indlcataa  tha  alactrleal  plus  numbar 
and  pin  numbar  of  tha  pick-up  point  pro- 
rid  ad  tn  tha  alactrleal  control  ayatam  for 
thla  maaauramant. 


PI  40  N  t 

PI  49  A  14  S 


PEN  NUMBER 

Thla  danotaa  tha  aaquanra 
racordar  pan  •aalfnmanl 
for  tha  maaauramant. 


*  NOTE  i  for  a  hay  lo  ahbrartatloM  a  at  oadtm  aaa  tha  IBM  coda  hay  at  ihia  report. 
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SEQUENCE  PEN  LIST 
(to  bo  supplied  at  a  later  date) 
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SECTION 


COUNTDOWN  INSTRUMENTATION 


BLANK  PAGE 
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APPENDIX  A 

INSTRUMENTATION  CONFIGURATION 
IBM  CODE  KEY 


Master  tabulations  of  all  performance  measurements  applicable  to  all  test  articles  are 
maintained  by  the  Test  Planning  Group.  Operational  tabulations  are  compiled  from  these 
masters  for  individual  missiles.  All  instrumentation  logs  are  maintained  on  IBM  punched 
cards.  This  facilitates  rapid  sorting,  rearrangement,  and  tabulation  of  measurements 
as  required  for  program  preparation  and  data  analysis.  Such  storage  necessitates  a 
systematic  classification  of  the  measurements  and  uniformity  in  method  used  to  describe 
the  many  types  of  measurements.  To  achieve  this,  an  extensive  codii  j  of  the  identifica¬ 
tion,  description,  and  measurement  parameters  is  necessary.  The  following  is  an  ex¬ 
planation  and  key  for  this  coding.  Each  section  may  be  identified  in  the  key  by  the  section 
heading  or  the  IBM  card  column  number. 


I.  MISSILE  IDENTIFICATION  (Col.  1-3) 

This  section  is  used  to  indicate  the  vehicle  upon  which  the  measurement  is  made. 


n.  MEASUREMENT  IDENTIFICATION  (Col.  4-9) 

A.  Each  measurement  has  a  unique  six-character  identification.  The  first  char¬ 
acter  defines  the  system  within  which  the  measurement  exists.  The  second 
character  defiues  the  monitoring  agency.  The  third,  fourth,  and  fifth  char¬ 
acters  are  number  assignments  which  define  a  particular  measurement  within 
the  system  defined  by  the  first  character.  The  sixth  character  defines  the 
type  of  measurement. 
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P  7  0C1  P 

- Type  of  Measurement,  (Col.  9) 

- Number  Assignment  (Coi.  6-8) 

- Monitoring  Agency  (Col.  5) 

-  System  (Col.  4) 

- Vehicle  (Col.  3) 

VEHICLE  SYSTEM  TYPE  OF  MEASUREMENT 


SYMBOL 

(Coi.  3) 

(Col.  4) 

(Col.  9) 

A 

Atlas  Booster 

A.rframe 

Acceleration 

B 

* 

Beacon 

Rotation  Rate 

C 

Centaur 

* 

Current 

D 

* 

Range  Safety  Command 

Deflection 

E 

* 

Electrical 

Power 

F 

* 

Pressurization 

Force 

G 

* 

Guidance  (Radio) 

* 

H 

♦ 

Hydraulic 

Position 

I 

* 

Guidance  (Inertlai) 

Intensity 

J 

* 

r 

Humidity 

L 

WS  117  L  2nd  Stage 

Launcher 

Velocity 

M 

Mercury  Capsule 

Miscellaneous 

Macs 

(Dimensionless 

coefficient) 

N 

* 

Facilities  and  Site 

Camara  Coverage 

O 

* 

i 

Vibration 

P 

* 

Propulsion 

Pressure 

Q 

* 

* 

Frequency 

R 

* 

Rate 

S 

* 

Flight  Control  System 

Strain 

T 

* 

Telemetering 

Temperature 

U 

* 

Propellant  Utilization 

* 

V, 


\  A 
\  A 
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Vendor  Code 


WK  Wiancko  Engineering  Co. 
MASSA  Massa  Laboratories,  Inc. 
R-D  Rocketdyne 


BLH  Baldwin- Lima  Hamilton 

T  Thermo  Electric  Co.,  Inc. 

WAUGH  Waugh  Engineering  Co. 


l  llnriicateifl  the  transducer  is  the  same  one  as  that  used  for  the  measurement  number 
immediately  following  this  symbol. 


VH.  TRANSDUCER  SERIAL  NUMBER  (Col.  62-66) 

Vm.  TRANSDUCER  LOCATION  (Col.  67-70) 

Station  Number  (Col.  67-70) 

Location  by  station  number  to  the  nearest  inch. 
Quadrant  Number  (Col.  71) 

1  Quadrant  I 

2  Quadrant  II 

3  Quadrant  HI 

4  Quadrant  IV 

X  XX  Axis 

V  YY  Axis 


FOR  LANDLINE  AND  CAPTIVE  TEST 
IX.  TYPE  OF  RECORDER  (Col.  30-34) 

A  AM  tape 

D  Sanborn  type  recorder 

E  Eput  meter,  counter 

F  FM  tape 
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G  Esterline-Angus-Type-AW  Graphic  Recorder 
L  Panel  Light 
M  Meter 

MS  Multi-Point  Strip  Chart 
O  Oscillograph  (CEC) 

P  Printer 

R  EA  Sequence  Recorder 

S  Strip  Chart  (Brown,  Speedomax) 


FOR  TELEMETERING  ONLY 

X.  MEASUREMENT  CHANNEL  ASSIGNMENTS  (Col.  30-34,  on  TLM  only) 

Telemeter  transmitter  number  (Col.  30) 

Subcarrier  channel  numbers  (Col.  31-32) 

1-13,  A,  C,  E 

Pin  Number  (Col.  33-34) 

Pin  number  if  commutated  in  telemeter  package 
Pin  number  1  thru  60 

TYPE  OF  MEASUREMENT  (Col.  78,  ou  TLM  only) 

P  Primary  -  An  original  measurement  with  one  transducer,  the  output  ot  which 
is  sent  to  only  one  telemetering  package. 

M  Multiple  -  When  a  measurement  is  picked  up  by  one  transducer  but  sent  over 

two  or  more  telemetering  packages  the  original  measurement  is  con¬ 
sidered  primary  and  the  repeated  ones  considered  multiple. 
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SPECIAL  CODING  (Col.  76,  on  TLM  only) 

C  Installation  Drawing/Wiring  Diagram 

(Signal  available  will  be  shown  in  tabulation  Section  15) 
(Output  impedance  will  be  shown  in  tabulation  Section  16) 
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A/B 

AIRBORNE 

A/P 

AUTOPILOT 

AC 

ALTERNATING  CURRENT 

ACA 

ACOUSTICA 

acceln 

ACCELERATION 

ACCRY 

ACCESSORY 

ACC 

ACCELEROMETER 

ACT,  ACTR 

ACTUATOR 

ACUM 

ACCUMULATOR 

ADAPT 

ADAPTER 

AGC 

AUTOMATIC  GAIN 
CONTROL 

AIG 

ALL  INERTIAL  GUIDANCE 

AMB 

AMBIENT 

AMP,  AMPL 

AMPLIFIER 

ANG 

ANGLE 

ANT 

ANTENNA 

APS 

ACCESSORY  POWER 
SUPPLY 

ASSY 

ASSEMBLY 

ATT 

ATTITUDE 

AUD 

AUDIO 

AUX 

AUXILIARY 

AVG 

AVERAGE 

AX 

AXIS 

AZ 

AZIMUTH 

B 

B1 

BOOSTER  #1 

B2 

BOOSTER  #2 

B-O 

BOIL  OFF 

B  tt  S 

BOOSTER  &  SUSTAINER 

BAT 

BATTERY 

BCN 

BEACON 

BECO 

BOOSTER  ENGINE  CUTOFF 

BGG 

BOOSTER  GAS  GENERATOR 

BHD 

BULKHEAD 

BK 

BREAK 

BKHS 

BLOCKHOUSE 

BLWS 

BELLOWS 

BP 

BOOST  PUMP 

BRG 

BEARING 

BRKT 

BRACKET 

BSD 

BESIDE 

BSTR 

BOOSTER 

BTL 

BOTTLE 

BTWN 

BETWEEN 

BYP 

BYPASS 

C 

C-O,  C/O 

CUT  OFF 

CALC 

CALCULATED 

CAL,  CALIB 

CALIBRATE 

CAN 

CANISTER 

CENT 

CENTAUR 

CHAN 

CHANNEL 

CHM 

CHAMBER 

CKT 

CIRCUIT 

CLSD 

CLOSED 

CLSG 

CLOSING 

CMD 

COMMAND 

COEF 

COEFFICIENT 

COF 

CUTOFF 

COMB 

COMBUSTION 

COMPT 

COMPARTMENf 

COND 

CONDITIONER 

CONT 

CONTINUOUS 

CONV 

CONVERTER 
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COR 

CORNER 

CTL 

CONTROL 

CTR 

CENTER 

CY 

CYCLE 

CYL 

CYLINDER 

EMER 

ENG 

EXHST 

EXPLO 

EXT 


EMERGENCY 

ENGINE 

EXHAUST 

explosive 

external 


DBLR 

DOUBLER 

DC 

direct  current 

DC  DR 

DECODER 

DEL 

DELIVERY 

DEMOD 

demodulator 

DESTR 

DESTRUCTOR 

DET 

DETECTOR 

DG 

DISPLACEMENT  GYRO 

DI 

DISCRETE  INTEGRATOR 

DIA 

DIAMETRIC 

DIFRN 

DIFFERENCE 

DIR 

DIRECT 

DIS 

DISCRETE 

DISCH 

DISCHARGE 

DISCON 

DISCONNECT 

DISPL 

DISPLACEMENT 

DLY 

DELAY 

DN 

DOWN 

DO 

DROP  OUT 

DP 

PRESSURE  DROP 

DRVR 

DRIVER 

DS 

DOWN  STREAM 

DT 

TEMPERATURE  DROP 

DV 

DELTA  VELOCITY 

F  &  C 

F  &  D 

FAIL 

FAIR 

FB 

FRG 

FL 

FL/RT 

FREQ 

FV 

FWD 


GEN 

GG 

GMBL 

GPM 

GND 

GN„ 

GO2 

GU 

GUI!) 


FILL  &  CHECK 
FILL  Si  DRAIN 

failure 
fairing 
feedback 
fairing 
flame 
flow  rate 
frequency 
FUEL  VALVE 

forward 

G 

generator 
gas  generator 
gimbal 

gallons  per  minute 
ground 

gaseous  nitrogen 
gaseous  oxygen 

GROUND  UNIT 

guidance 
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H 

L 

H/D 

HOLDDOWN 

LAT 

LATERAL 

HE 

HELIUM 

LCHR 

LAUNCHER 

HI 

HIGH 

lh2 

LIQUID  HYDROGEN 

HLDR 

HOLDER 

LIM 

LIMITER 

HORZ 

HORIZONTAL 

LIT 

LIGHT 

HS 

HEAD  SUPPRESSION 

LIQ 

LIQUID 

HSV 

HEAD  SUPPRESSION 

LKN 

LCCKIN 

VALVE 

LKUP 

LOCKUP 

HSU 

HYDRAULIC  SUPPLY  UNIT 

LLFM 

LANDLINE  FM 

HTR 

HEATER 

LN 

LINE 

HYD 

HYDRAULIC 

LO 

LOW 

ln2 

LIQUID  NITROGEN 

I 

LONG 

LONGITUDINAL 

lo2 

LIQUID  OXYGEN 

IF 

INTERMEDIATE 

LT 

LIGHT 

FREQUENCY 

LUB 

LUBRICATE 

IGN 

IGNITOR  OR  IGNITION 

LVL 

LEVEL 

IND 

INDICATOR 

INFO 

INFORMATION 

INJ 

INJECTOR  OR  INJECTION 

M 

INL 

INLET 

■ 

INNR 

INNER 

INP 

INPUT 

MAN 

MANUAL 

INS 

INSULATOR 

MAN,  MANF 

MANIFOLD 

INST,  INSTR 

INSTRUMENTATION 

MANO 

MANOMETER 

IN8UL 

INSULATION 

MC 

MEGACYCLES 

INT 

INTERNAL 

MGTRN 

MAGNETRON 

INTGRD 

INTEGRATED 

MID 

MIDDLE 

INVTR 

INVERTER 

MX 

MARK 

MOT 

MOTOR 

J 

MSG 

MESSAGE 

MSL 

MISSILE 

JET 

JETTISON 

MTR 

MOTOR 

JUNCT 

JUNCTION 

MULT 

MULTIPLIER 
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NAA 

NORTH  AMERICAN 

AVIATION 

NORM 

normal 

NOZ 

NOZZLE 

NR 

NEAR 

O 


OB  OVERBOARD 

OP  OPTICAL  PROBE,  OUTPUT 

OPN  OPEN 

OPT  OUTPUT 

ORFC  ORIFICE 

OSC  OSCILLATOR 

OT3  OUTBOARD 

OUT  OUTLET 

OUTBR, OTB  OUTBOARD 

OUTR  OUTER 

OVBD  OVERBOARD 

OVRSPEED  OVERSPEED 


P 


P,  PCH 
PB 

PB-IP 

PG 

PH 

PKG 

PL 

PLAT 

PMP 

PNEU 


PITCH 

PULSE  BEACON 

PULSE  BEACON-IMPACT 

PREDICTOR 

PROGRAMMER 

PHASE 

PACKAGE 

PLATE 

PLATFORM 

PUMP 

PNEUMATIC 


PNL 

POS 

PPS 

PRE-RLS 

PRESD 

PRESG 

PRESN 

PRESS 

PREVLV 

PRF 

PRG 

PRGR 

PROP 

PROP  VLVS 

PPS 

PS 

PU 

PUV. 

PU  VLV 

PV 

PWR 

PWR  SUP 


QUAD 

QLTY 


R 

RADL 


PANEL 

POSITION  OR  POSITIONER 

PULSES  PER  SECOND 

PRERELEASE 

PRESSURIZED 

PRESSURIZING 

PRESSURIZATION 

PRESSURE 

PREVALVE 

PULSE  REPETITION 

RATE 

PURGE 

PROGRAMMER 
PROPELLANT 
PROPELLANT  VALVES 
POUNDS  PER  SECOND 
POWER  SUPPLY 
PROPELLANT 
UTILIZATION 
PROPELLANT 
UTILIZATION  VALVE 
PROPELLANT  VALVE 
POWER 

POWER  SUPPLY 

Q 

QUADRANT 

quality 

R 

ROLL 

RADIAL 
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R  S 


RB 

RATE  BEACON 

SaT^S 

SATISFACTORY 

RB-IP 

RATE  BEACON-IMPACT 

SECO 

SUSTAINER  ENGINE 

PREDICTOR 

CUTOFF 

RCC 

ROUGH  COMBUSTION 

SECT 

SECTION 

CUT-OFF 

SEP 

SEPARATION 

RCVR 

RECEIVER 

SEQ 

SEQUENCE 

RD 

ROCKET DYNE 

SGG 

SUSTAINER  GAS 

RDY 

READY 

GENERATOR 

REF 

REFERENCE 

SIG 

SIGNAL 

REG 

REGULATOR 

SNSR 

SENSOR 

REL 

RELEASE 

SOL 

SOLENOID 

RESP 

RESPONSE 

SPRT 

SUPPORT 

RESVR 

RESERVOIR 

SRV  AMPL 

SERVO  AMPLIFIER 

RETR 

RETRACT 

SRV  VLV 

SERVOVALVE 

RF 

RADIO  FREQUENCY 

SS 

SUBSYSTEM 

RG 

RATE  GYRO 

ST 

START 

RLF 

RELIEF 

STA 

STATION 

RLY 

RELAY 

STABR 

STABILIZER 

RNG 

RANGE 

STAT 

STATIC 

ROL 

ROLL 

STOR 

STORAGE 

RSB 

RANGE  SAFETY  BEACON 

STRN 

STRENGTH 

RSC 

RANGE  SAFETY  COMMAND 

STRT 

START 

RTN 

RETURN 

STRUC 

STRUCTURE 

RV 

RE-  ENTRY  VEHICLE 

8UNTRKR 

SUNTRACKER 

(NOSE  CONE) 

SUP 

SUPPLY 

SUPHT 

SUPERHEAT 

8 

SUPRN 

SUPPRESSION 

8URF 

SURFACE 

SI 

SYCAMORE  TEST  STAND 

SUS,  8 

SUSTAINER 

SI 

sw 

SWITCH 

S4 

SYCAMORE  TEST  STAND 

SYS 

SYSTEM 

54 

S/C  SUBCARREER 

SAF  SAFETY 
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T/B 

T 

TURBOPUMP 

T/C 

THERMOCOUPLE 

TACH 

TACHOMETER 

TANG 

TANGENTIAL 

TBN 

TURBINE 

TCC 

TEST  CONDUCTOR'S 

TEMP 

CONSOLE 

TEMPERATURE 

TH,  THR 

THRUST 

TK 

TANK 

TLM 

TELEMETER 

TLR 

trailer 

TMR 

TIMER 

TOR 

TORQUE 

TOT 

TOTAL 

TRGT 

TARGET 

TRIG 

TRIGGER 

TURB 

TURBINE 

UMBL 

U 

UMBILICAL 

UP 

UPPER 

VI 

V 

VERNIER  ENGINE  #1 

V2 

VERNIER  ENGINE  #2 

VAP 

VAPOR 

VDC 

VOLTS  DIRECT  CURRENT 

VECO 

VERNIER  ENGINE  CUTOFF 

V.ECT 

V 

VECTOR 

VEL 

VELOCITY 

VERT 

VERTICAL 

VIBN 

VIBRATION 

VLV 

VALVE 

VRN 

VERNIER 

VTRI 

VENTURI 

WT 

W 

WEIGHT 

X 


X 

TRANS 

xcrr 

EXCITATION 

XCNGR 

EXCHANGER 

XDCR 

TRANSDUCER 

XFER  SYS 

TRANSFER  SYSTEM 

XFER  UN 

TRANSFER  UNIT 

XMTR 

TRANSMITTER 

XPL 

EXPLOSIVE 

XPNDR, 

XPONDER 

TRANSPONDER 

XTAL 

CRYSTAL 

XVERS 

transverse 

Y 

Y-R,  Y/R 

YAW  ROLL 

Z 
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APPENDIX  A 

INSTRUMENTATION  CONFIGURATION 
IBM  CODE  KEY 


Master  tabulations  of  all  performance  measurements  applicable  to  all  test  articles  are  main¬ 
tained  by  the  Test  Planning  Group.  Operational  tabulations  are  compiled  from  these  masters 
for  individual  missiles.  All  instrumentation  logs  are  maintained  on  IBM  punched  cards.  This 
facilitates  rapid  sorting,  rearrangement,  and  tabulation  of  measurements  as  required  for 
program  preparation  and  data  analysis.  Such  storage  necessitates  a  systematic  classifica¬ 
tion  of  the  measurements  and  uniformity  in  method  used  to  describe  the  many  types  of  meas¬ 
urements.  To  achieve  this,  an  extensive  coding  of  the  identification,  description,  and  meas¬ 
urement  parameters  is  necessary.  The  following  is  an  explanation  and  key  for  this  cod  ng. 
Each  section  may  be  identified  in  the  key  by  the  section  heading  or  the  IBM  card  colum  i 
number. 


I.  MISSILE  IDENTIFICATION  (Col.  1-3) 

This  section  Is  used  to  Indicate  the  vehicle  upon  which  the  measurement  is  made. 


U.  MEASUREMENT  IDENTIFICATION  (Col.  4-3) 

A.  Each  measurement  has  a  unique  six-character  identification.  The  flvst  char¬ 
acter  defines  the  system  within  which  the  measurement  exists.  The  second  char¬ 
acter  defines  the  monitoring  agency.  The  third,  fourth,  and  llfth  characters  are 
number  assignments  which  define  a  particular  measurement  within  the  system 
defined  by  the  first  character.  The  sixth  character  defines  the  type  of 
measurement. 
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Type  of  Measurement  (Col.  9) 
Number  Assignment  (Col.  6--8) 
Monitoring  Agency  (Col.  5) 
System  (Col.  4) 

Vehicle  (Col.  3) 


SYMBOL 

VEHICLE 
(Col.  3) 

SYSTEM 
(Col.  4) 

TYPE  OF  MEASUREMENT 
(Col.  9) 

A 

Atlas  Booster 

Airframe 

Acceleration 

B 

* 

Beacon 

Rotation  Rate 

C 

Centaur 

* 

Current 

D 

0 

Range  Safety  Command 

Deflection 

E 

* 

Electrical 

Power 

F 

* 

Pressurization 

Force 

Q 

0 

Guidance  (Radio) 

* 

H 

* 

Hydraulic 

Position 

I 

* 

Guidance  (inertiai) 

Intensity 

J 

* 

* 

* 

L 

WS  117L  2nd  Stage 

Launcher 

Velocity 

M 

Mercury  Capsule 

Miscellaneous 

Mass 

(Dimensionless 

coefficient) 

N 

• 

Facilities  and  Site 

Camers  Coverage 

O 

• 

« 

Vibration 

P 

* 

Propulsion 

Pressure 

Q 

* 

« 

Frequency 

R 

* 

* 

Rate 

S 

* 

Flight  Control  System 

Strain 

T 

0 

Telemetering 

Temperature 

U 

* 

Propellant  Utilization 

« 
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VEHICLE 
SYMBOL  (Col.  3) 


SYSTEM  TYPE  OF  MEASUREMENT 

(Col.  4)  (Col.  9) 


V  * 
W  * 
X  * 

Y  * 
Z  * 


*  Note:  Unaaslgned 


* 

* 

External 

Payload 

Azusa  Transponder 


Voltage 

Time 

Discrete  Position 

Acoustical 

Azimuth 


MONITORING  AGENCY  <Col.  5) 

0  Telemetering 

1  Direct  Line  (Captive  Teat  and  AFMTC  Landline) 

V  Checkout  and  Validation  Instrumentation 

M  Visual  Panel  Presentations 


HI.  MEASUREMENT  RANGE  (Col.  35-42) 

This  represents  the  desired  capability  of  the  measuring  system.  "M"  preceding  a 
number  indicates  minus  quantity. 

IV.  UNITS  OF  FUNCTION  (Col.  43-45) 


AMP 

Amperes 

F/S 

Feet  per  second 

CP3 

Cycles  per  second 

FS2 

Feet  per  second2 

DB 

Decibles 

FTN 

Foot  ton 

DBM 

Declbles  above  1  Milliwatts 

0 

Acceleration  of  Gravity 

DEO 

Degrees  Angular 

OPM 

Oatlons  per  minute 

DOC 

Degrees  Centigrade 

OPS 

Gallons  per  second 

DOF 

Degrees  Fahrenheit 

IN 

Inches 

DGR 

Degrees  Rankins 

INW 

Inches  of  water 

D/S 

Degrees  per  socond 

ILB 

Inch  pound 

E 

n  ell' S 

IPI 

Inches  per  inch 
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KC 

Kilocycles 

PIG 

Pounds  per  square  inch  gage 

KID 

Thousands  of  pound  per 

PPS 

Pulses  per  second 

square  in.  differential 

PS 

Pound3  per  second 

KPS 

Kilo-pounds 

PSI 

Pounds  per  square  inch 

KPM 

Thousands  of  RPM's 

RPM 

Revolutions  per  minute 

LBS 

Pounds 

RS2 

Radians  per  second2 

MA 

Milliamperes 

SF2 

Slugs  feet2 

MC 

Megacycles 

SLG 

Slugs 

ME 

Milliwatts 

3PS 

Samples  per  second 

MU 

Microinches  per  inch 

uv 

Microvolts 

MS 

Milliseconds 

UA 

Microamperes 

MV 

Millivolts 

VAC 

Volta,  alternating  current 

PIA 

Pounds  per  square  inch  absolute 

VDC 

Volts,  direct  current 

PID 

Pounds  per  square  Inch 

VPK 

Peak  volts,  AC 

differential 

PRV 

Phase  reversing  AC  voltage 

V.  FREQUENCY  RESPONSE  REQUIRED  (Colw  49-51) 

The  required  response  of  the  measuring  system  in  cycles  per  second  unless  otherwise 
noted  or  implied. 

SLO  Less  than  l  cycle  per  second 

400  400  cycles  per  second 

1KC  1  Kilocycle  (1000  cycles)  per  second 

2MC  2  Megacycles  (2,000,000  cycles)  per  second 

STP  Step  Function 

UNK  Unknown 


VI.  TYPE  OF  TRANSDUCER  (Col.  52-61) 

^Indicates  an  "off  the  shelf"  commercial  transducer.  This  Is  followed  by  a  coded  ldentl 
ficatlon  of  the  vendor  and  the  vendor  model  number  If  known. 
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Vendor  Code 

WK  Wianco  Engineering  Co.  BLH  Baldwin- Lima  Hamilton 

MASSA  Massa  Laboratories,  Inc.  T  Thermo  Electric  Co.,  Inc. 

R-D  Rocketdyne  WAUGH  Waugh  Engineering  Co. 

HUH  Indicates  the  transducer  is  the  same  one  as  that  used  for  the  measurement  number 
immediately  following  this  symbol. 

VH.  TRANSDUCER  SERIAL  NUMBER  (Col.  62-66) 

VHI.  TRANSDUCER  LOCATION  (Col.  67-70) 

Station  Number  (Col.  67-70) 

Location  by  station  number  to  the  nearest  inch. 

Quadrant  Number  (Col.  71) 

1  Quadrant  I 

2  Quadrant  II 

3  Quadrant  III 

4  Quadrant  IV 

X  XX  Axis 

Y  YY  Axis 


FOR  LAND  LINE  AND  CAPTIVE  TEST 

IX.  TYPE  OF  RECORDER  (Col.  30-34) 

A  AM  tape 

D  Sanborn  type  recorder 

E  Eput  meter,  counter 

F  FM  tape 

G  Esterline- Angus-Type- AW  Graphic  Recorder 

L  Panel  Light 
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i 

M  Meter 

MS  Multi-Point  Strip  Chart 

O  Oscillograph  (CEC)  j 

P  Printer 

R  EA  Sequence  Recorder 

S  Strip  chart  (Brown,  Speedomax) 
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FOR  TELEMETERING  ONLY 

X.  MEASUREMENT  CHANNEL  ASSIGNMENTS  (Col.  30-34,  on  TLM  only) 
Telemeter  transmitter  number  (Col.  30)  i 

Subcarrier  channel  numbers  (Col.  31-32) 


1-13,  A,  C,  E 

Pin  number  (Col.  33-34) 

Pin  number  if  commutated  in  telemeter  package 
Pin  number  1  thru  60 

TYPE  OF  MEASUREMENT  (Col.  76,  on  TLM  only) 

P  Primary  -  An  original  measurement  with  one  transducer,  the  output  of  which  Is 
sent  to  only  one  telemetering  package. 

M  Multiple  *  When  a  measurement  is  picked  up  by  one  transducer  but  sent  over  two 
or  more  telemetering  packages  the  original  measurement  Is  considered 
primary  and  the  repeated  ones  considered  multiple. 

8PECIAL  CODING  (Col.  76,  on  TLM  only) 

C  Installation  Drawing/Wiring  Diagram 

(Signal  available  will  be  shown  In  tabulation  Section  15) 

(Output  Impedance  will  be  shown  in  tabulation  Section  16) 
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XI.  INSTRUMENTATION  TEST  PLAN 

A*  Measurement  Functions  (Col.  31-34) 

Functions  are  assigned  two  or  four  digit  codes  and  are  classified  as  (1)  opera¬ 
tional  requirements,  (2)  Post  Test  Failure  Detection  Requirements  or  (3)  Test 
Objectives. 

1.  Operating  Requirements 

Operating  measurements  are  those  required  on  a  continuing  basis  for 
checkout  of  the  missile  during  the  countdown  and  for  safe  ooeration  during 
start,  running,  and  shutdown  of  a  hot  firing.  These  measurements  must  be 
presented  on  a  visual  display,  all  others  have  no  such  requirements.  Op¬ 
erating  measurements  are  indicated  by  the  two  digit  cede  (01). 

2.  Post  Test  Failure  Detection  Requirements 

This  measureme*'*  function  includes  those  measurements  which  will  pro¬ 
vide  "quick  look  ■  type  of  post  test  data  necessary  to  detect  a  possible  mal¬ 
function.  Analysis  of  this  data  should  indicate  an  unsafe  firing  condition. 
These  measurements  are  indicated  by  the  two  digit  code  i,02). 

3.  Test  Objectives 

a.  Coding  System:  The  coding  system  for  test  objectives  has  been  de¬ 
veloped  to  provide  a  rapid  means  of  identification  and  handling  of  a 
large  number  of  objectives.  Coded  objectives  are  listed  by  system 
along  with  the  instrumentation  required  for  accomplishment, 

. -  System  (Alphabetical) 

—  - — Missile  Series  (Alphabetical) 

| . Objective  (Numerical  1-99) 

X  X  XX 
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b.  Letters  used  to  iden*uy  the  system  are  identical  to  thoge  used  to 
identify  the  system  described  in  Section  II  of  the  code  key  with  the 
following  addition: 

o  -  over-all  gereral  objectives 
l.e.  Reliability,  Compatibility 
w  -  propellant  loading 

c.  Objectives  Headers 

(1)  The  instrumentation  test  plan  presents  a  tabulation  of  meas¬ 
urements  by  test  objectives. 

(2)  Each  objective  normally  contains  one  of  the  following  five  key 
terms.  These  terms  defined  below  will  establish  a  s*andard 
datum  for  uniform  interpretation  of  test  objectives. 

DEMONSTRATE  (DEM)  denotes  the  occurrence  of  an  action  or  an 
event  during  a  test.  The  accomplishment  of  this  type  objective  re¬ 
quires  a  qualitative  answer.  The  answer  will  be  derived  through  the 
relation  of  this  action  or  event  to  some  other  known  information  or 
occurrence.  This  category  of  objective  implies  a  minimum  of  air¬ 
borne  instrumentation,  and/or  that  the  information  be  obtained  ex¬ 
ternal  to  the  missile. 

DETERMINE  (PET)  denotes  the  measuring  of  performance  of  any  unit 
or  system.  This  category  implies  the  quantitative  investigation  of 
over-all  operation  which  inpludes,  generally,  the  instrumentation  for 
measuring  basic  inputs  and  outputs  of  the  unit  or  system.  The  infor¬ 
mation  obtained  should  indicate  to  what  extent  the  system  is  operating 
as  designed.  The  instrumentation  should  allow  performance  deficien¬ 
cies  to  be  isolated  to  either  the  system  or  to  the  system  inputs. 

EVALUATE  (EVAL)  de  notes  the  measuring  of  performance  of  any  umt 
or  system  as  well  as  the  performance  and/or  iater-actlon  of  its  sec¬ 
tions  or  subsystems  that  are  under  investigation. 
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The  accomplishment  of  objective©  of  this  type  requires  quantitative 
data  on  the  performance  of  both  unit  or  system  and  its  sections  or 
subsystems.  Instrumentation  for  this  category  generally  includes 
measunlng  basic  inputs  and  outputs  of  the  unit  or  system  as  well  as 
basic  inputs  and  outputs  of  its  sections  or  subsystems.  The  per¬ 
formance  levels  of  the  sections  cr  subsystems  will  then  be  analyzed 
for  their  contribution  toward  performance  of  the  unit  or  system. 

This  category  will  provide  the  most  detailed  information  of  any  of 
these  categories. 

OBTAIN  DATA  (OBTN)  denotes  gathering  engineering  information 
which  is  to  be  measured  to  augment  the  general  knowledge  required 
in  the  development  of  the  over- all  weapon  system.  This  category 
may  also  be  used  for  supplemental  investigations  such  as  environ¬ 
mental  studies,  ascertaining  k  factors,  ground  equipment  studies, 
etc.  The  degree  of  instrumentation  is  not  implied  by  this  definition; 
individual  objectives  will  indicate  extent  of  instrumentation  required. 

ESTABLISH  (ESTB)  denotes  gathering  engineering  information  for 
the  development  of  ground  procedures  and  operating  techniques.  Ob¬ 
jectives  in  this  category  are  not  necessarily  dependent  on  analytic 
studies. 

B.  Test  Block  Numbers  (Captive  only) 

Two  columns  of  information  are  given  under  each  run.  These  columns  Indicate 
which  parameters  are  to  be  recorded  on  each  test  run.  The  first  column  gives 
the  measurement  priority.  The  second  is  used  only  for  priority  1  measurements 
and  gives  the  measurement  category. 

C.  Priority  Symbols  (Captive  only) 

1.  These  measurements  are  necessary  to  ensure  safe  operation  or  satisfactory 
fulfillment  of  the  test  objectives.  Tills  includes  functional  readiness  indica¬ 
tions,  the  so-called  "red  line"  indications.  The  tost  would  be  authorized  to 
either  "hold"  or  "abort"  as  applicable  for  any  one  of  these  measurements. 
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2.  These  are  measurements  secondary  to  any  particular  test  objective.  They 
will  contribute  additional  information  toward  fulfillment  of  the  test  objective 
but  the  test  would  be  authorized  to  "hold"  only  if  the  number  and  nature  of 
the  incomplete  instrumentation  in  this  category  appeared  detrimental  to  ac¬ 
complishment  of  the  test  objective. 

3.  These  are  measurements  of  general  information  nature.  They  may  supple¬ 
ment  the  priority  1  and  2  measurements,  or  they  may  be  of  environmental 
nature  in  a~.d  around  the  test  stand.  They  will  be  taken  only  when  manpower 
and  schedules  permit.  No  hold  action  will  be  authorized  for  any  of  these 
measurements. 

Absence  of  a  priority  entry  in  the  first  column  on  any  run  indicates  that  the  meas¬ 
urement  will  not  be  made  on  that  run. 

D.  Measurement  Categories  (Captive  only) 

1A  Operating  Measurements  -  Those  functions  that  have  to  be  monitored  before 
and/or  during  a  test.  Category  "A"  measurements  will  be  identified  as 
such  irrespective  of  whether  the  function  has  most  significance  before  or 
during  a  test. 

IB  Post-Test  Inspection  Measurements  -  Those  functions  that  are  to  be  re¬ 
viewed  after  a  test  to  determine  that  systems  operated  properly  and  that  the 
test  was  conducted  safely. 

SYSTEM  EVALUATION  MEASTOEMENTS 


A  number  of  measurements  are  required  for  basic  systems  evaluation.  Some  of 
these  are  already  included  in  categories  1A  and  IB  as  defined  above.  The  rest 
consist  of  all  other  priority  1  measurements. 

E.  Missile  Area  (Col.  75-79) 

This  system  of  coding  Is  used  to  group  related  measurements  for  easier  analysis. 
Descriptive  heading  of  this  coding  appear  In  all  tabulations  that  are  presented  In 
this  order. 
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A 

B 

A/B 

AIRBORNE 

BAT 

BATTERY 

A/P 

AUTOPILOT 

BCN 

BEACON 

AC 

ALTERNATING  CURRENT 

BECO 

BOOSTER  ENGINE  CUTOFF 

ACA 

ACOUSTIC  A 

BGG 

BOOSTER  GAS  GENERATOR 

ACCELN 

ACCELERATION 

BHD 

BULKHEAD 

ACCRY 

ACCESSORY 

BK 

BREAK 

ACLMTR, ACC 

ACCELEROMETER 

BKHS 

BLOCKHOUSE 

ACT,  ACTR 

ACTUATOR 

BLWS 

BELLOWS 

ACUM 

ACCUMULATOR 

BP 

BOOST  PUMP 

ADAPT 

ADAPTER 

BRG 

BEARING 

AFCRC 

AIR  FORCE  CAMBRIDGE 

BRKT 

BRACKET 

RESEARCH  CENTER 

BSD 

BESIDE 

AGC 

AUTOMATIC  GAIN  CON¬ 

BSTR 

BOOSTER 

TROL 

BTG 

BEACON  TRIGGER 

AIG 

ALL  INERTIAL  GUIDANCE 

GENERATOR 

ALTR 

ALTERNATE 

BTL 

BOTTLE 

AMB 

AMBIENT 

BTWN 

BETWEEN 

AMP,  AMPL 

AMPLIFIER 

BYP 

BYPASS 

ANG 

ANGLE 

ANT 

ANTENNA 

C 

APS 

ACCESSORY  POWER 

SUPPLY 

C-O,  C/O 

CUT  OFF 

ASSY 

ASSEMBLY 

CALC 

CALCULATED 

ATT 

ATTITUDE 

CAL,  CAL1B 

CALIBRATE 

AUD 

AUDIO 

CAN 

CANISTER 

AUX 

AUXILIARY 

CATH 

CATHODE 

AVG 

AVERAGE 

CATH  FOL 

CATHODE  FOLLOWER 

AX 

AXIS 

CENT,  CENTR 

CENTAUR 

AZ 

AZIMUTH 

CH 

CHILL 

CHAN 

CHANNEL 

B 

CHM, CHAMB 

CHAMBER 

CKT 

CIRCUIT 

B1 

BOOSTER  #1 

C  LSD 

CLOSED 

B2 

BOOSTER  #2 

CLSG 

CLOSING 

B-O 

BOIL  OFF 

CMD 

COMMAND 

BUS 

BOOSTER  U  SUSTAINER 

CMP3T 

COMPOSITE 
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COEF 

COF 

COMB 

COMPT 

COMUTR 

COND 

CONT 

CONV 

COR 

CTL 

CTR,  CNTR 

CY 

CYL 


DBLR 

DC 

DC  DR 

DEFLN 

DEFER 

DEL 

DEMOD 

DE3TR 

DET 

DG 

D1 

niA 

DIFRN 

DIR 

DIS 

DISCH 

DISCON 

DIS  PL 

DLY 

DN 


COEFFICIENT 

CUTOFF 

COMBUSTION 

COMPARTMENT 

COMPUTER 

CONDITIONER 

CONTINUOUS 

CONVERTER 

CORNER 

CONTROL 

CENTER 

CYCLE 

CYLINDER 


DOUBLER 

DIRECT  CURRENT 

DECODER 

DEFLECTION 

DEFLECTOR 

DELIVERY 

DEMODULATOR 

DESTRUCTOR 

DETECTOR 

DISPLACEMENT  GYRO 

DISCRETE  INTEGRATOR 

DIAMETRIC 

DIFFERENCE 

DIRECT 

DISCRETE 

discharge 

DISCONNECT 

DISPLACEMENT 

DELAY 

DOWN 


DO 

DP 

DRVR 

DS 

DSHE 


EMER 

ENG 

ENGMT 

ETP 

EVC-O 

EXHST 

EXPLO 

EXT 


F  &  C 

F  4  D 

FAIL 

FAIR 

FB 

FRO 

FL 

FLDN 

FL/RT 

FLS 

FL/TOT 

FLWR 


DROP  OUT 
PRESSURE  DROP 
DRIVF.R 
DOWN  STREAM 
DOWN  STREAM  HEAT 
EXCHANGER 
TEMPERATURE  DROP 
DELTA  VELOCITY 


EMERGENCY 

ENGINE 

ENGAGEMENT 

ENGINE  TEST  PANEL 

ELECTRONIC  VIBRATION 

CONTROL 

EXHAUST 

EXPLOSIVE 

EXTERNAL 


FILL  4  CHECK 

FILL  &  DRAIN 

FAILURE 

FAIRING 

FEEDBACK 

FAIRING 

FLAME 

FIELLEN 

FLOWRATE 

FLASHING  LIGHT 

SYSTEM 

FLOW  TOTALIZER 
FOLLOWER 
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F 

I 

FREQ 

FREQUENCY 

IF 

INTERMEDIATE 

FV 

FUEL  VALVE 

FREQUENCY 

FWD 

FORWARD  ! 

IGN 

IGNITOR  OR  IGNITION 

I 

IND 

INDICATOR 

G 

INFO 

INFORMATION 

INJ 

INJECTOR  OR  INJECTION 

GEN 

GENERATOR 

INL 

INLET 

GG 

GAS  GENERATOR 

IN  NR 

INNER 

GMBL 

GIMBAL 

INP 

INPUT 

GPM 

GALLONS  PER  MINUTE 

INS 

INSULATOR 

GND 

GROUND 

INST,  INSTR 

INSTRUMENTATION 

GN2 

GASEOUS  NITROGEN 

INSUL 

INSULATION 

go2 

GASEOUS  OXYGEN 

INT 

INTERNAL 

GU 

GROUND  UNIT 

INTGRD 

INTEGRATED 

GUID 

GUIDANCE 

INTGRG 

INTEGRATING 

H 

INVTR 

INVERTER 

H/D 

HOLDDOWN 

J_ 

HE 

HELIUM 

JET 

JETTISON 

HI 

HIGH 

JUNCT 

JUNCTION 

HLDR 

HOLDER 

HORZ 

HORIZONTAL 

L 

HPD 

HYDRAULIC  PUMP  DIS¬ 
CHARGE 

LAT 

LATERAL 

HPP 

HY  PNEU  PANEL 

LCHR 

LAUNCHER 

HS 

HEAD  SUPPRESSION 

lh2 

LIQUID  HYDROGEN 

HSV 

HEAD  SUPPRESSION 

LIM 

LIMITER 

VALVE 

LIMR 

LIMITER 

HSU 

HYDRAULIC  SUPPLY  UNIT 

LIT 

LIGHT 

nr 

HEAT 

LIQ 

LIQUID 

HTR 

HEATER 

LKN 

LOCKIN 

HYD 

HYDRAULIC 

LKUP 

LOCKUP 
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L  N 


LLFM 

LANDLINE  FM 

NOZ 

NOZZLE 

LN 

LINE 

NPSH 

NET  POSITIVE  SUCTION 

LNG 

LONG 

HEAD 

LO 

LOW 

NR 

NEAR 

LIQUID  NITROGEN 

LONG 

LONGITUDINAL 

O 

L02 

LIQUID  OXYGEN 

LT 

LIGHT 

OB 

OVERBOARD 

LUB 

LUBRICATE 

OP 

OPTICAL  PROBE,  OUTPUT 

LVL 

LEVEL 

OPN 

OPEN 

OPNG 

OPENING 

M 

OPRNL 

OPERATIONAL 

OPT 

OUTPUT 

MAN 

MANUAL 

ORFC 

ORIFICE 

MAN,  MANF 

MANIFOLD 

OSC 

OSCILLATOR 

MANO 

MANOMETER 

OTB 

OUTBOARD 

MC 

MEGACYCLES 

OUT 

OUTLET 

MGT..N 

MAGNETRON 

OUTER,  OTB 

OUTBOARD 

MID 

MIDDLE 

OLTR 

OUTER 

MX 

MARK 

OVBD 

OVERBOARD 

MOT 

MOTOR 

OVRSPEED 

OVERSPEED 

MPCP 

MISSILE  POWER  CONTROL 

PANEL 

P 

MSG 

MESSAGE 

MSL 

MISSILE 

P,  PCH 

PITCH 

MSW 

MICROSWnCH 

PB 

PULSE  BEACON 

MT 

MOUNT 

PB-IP 

PULSE  BEACON-IMPACT 

MTL 

METAL 

PREDICTOR 

MTR 

MOTOR 

PO 

PROGRAMMER 

MULT 

MULTIPLIER 

PH 

PHASE 

PH  REV 

PHASE  REVERSING 

N 

PKO 

PACKAGE 

PL 

PLATE 

NAA 

NORTH  AMERICAN 

PLAT 

PLATFORM 

AVIATION 

PMP 

PUMP 

NORM 

NORMAL 

PNEU 

PNEUMATIC 
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P 

R 

PNL 

PANEL 

RB 

RATE  BEACON 

POS 

POSITION  OR  POSITIONER 

RB-IP 

RATE  BEACON-IMPACT 

PPS 

PULSES  PER  SECOND 

PREDICTOR 

PR 

PRESSURE 

RCC 

ROUGH  COMBUSTION 

PREP 

PREPARATION 

CUT-OFF 

PRE-RLS 

PRERELEASE 

RCVR 

RECEIVER 

PRESD 

PRESSURIZED 

RD 

ROCKET DYNE 

PRESG 

PRESSURIZING 

RDY 

READY 

PR  ESN 

PRESSURIZATION 

RECLT 

RECIRCULATE 

PRESS 

PRESSURE 

REDNT 

REDUNDANT 

PREVLV 

PREVALVE 

REF 

REFERENCE 

PRF 

PULSE  REPETITION 

REG 

REGULATOR 

RATE 

REGS 

REGULATORS 

PRO 

PURGE 

REL 

RELEASE 

PRGR 

PROGRAMMER 

RESP 

RESPONSE 

PROP 

PROPELLANT 

RESVR 

RESERVOIR 

PROP  VLVS 

PROPELLANT  VALVES 

RETR 

RETRACT 

PS 

POUNDS  PER  SECOND 

RF 

RADIO  FREQUENCY 

PS 

POWER  SUPPLY 

RO 

RATE  GYRO 

PU 

PROPELLANT 

RLF 

RELIEF 

UTILIZATION 

RLY 

RELAY 

PUV, 

PROPELLANT 

RNQ 

RANGE 

PU  VLV 

UTILIZATION  VALVE 

ROL 

ROLL 

PV 

PROPELLANT  VALVE 

RSB 

RANGE  SAFETY  BEACON 

PWR 

POWER 

RSC 

RANOE  SAFETY  COMMAND 

PWR  SUP 

POWER  SUPPLY 

RTN 

RETURN 

RV 

RE-ENTRY  VEHICLE 

Q 

(NOSECONE) 

QUAD 

QUADRANT 

8 

QLTY 

QUALITY 

81 

SYCAMORE  TEST  STAND 

R 

81 

84 

SYCAMORE  TEST  STAND 

R 

ROLL 

84 

RADL 

RADIAL 

S/C 

SUBCARRIER 
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S/T 

START  TANK 

SURF 

SURFACE 

SAD 

SADDLE 

SUS,  S 

SUSTAINER 

SAF 

SAFETY 

SW 

SY/TTCH 

SATIS 

SATISFACTORY 

SYS 

SYSTEM 

SDC 

SECONDARY  DISTRIBUTION 

CENTER 

T 

SECO 

SUSTAINER  ENGINE 

CUTOFF 

T/B 

TURBOPUMP 

SECT 

SECTION 

T/C 

THERMOCOUPLE 

5ELR 

SELECTOR 

TACH 

TACHOMETER 

SEPN 

SEPARATION 

TANG 

TANGENTIAL 

SEQ 

SEQUENCE 

TBN 

TURBINE 

SGG 

SUSTAINER  GAS 

TCC 

TEST  CONDUCTOR’S 

GENERATOR 

CONSOLE 

SHLD 

SHIELD 

TEMP 

TEMPERATURE 

SIG 

SIGNAL 

TH.  THR 

THRUST 

SK 

SKIN 

TK 

TANK 

SNERS 

SENSORS 

TLM 

TELEMETER 

SNSR 

SENSOR 

TLR 

TRAILER 

SOL 

SOLENOID 

TMR 

TIMER 

SPRT 

SUPPORT 

TOR 

TORQUE 

SRV  AMPL 

SERVO  AMPLIFIER 

TOT 

TOTAL 

SRV  VLV 

SERVOVALVE 

TRGT 

TARGET 

SS 

SUBSYSTEM 

TRIG 

TRIGGER 

ST 

START 

TURB 

TURBINE 

STA 

STATION 

STABR 

STABILIZER 

U 

ST  AT 

STATIC 

STOR 

STORAGE 

UMBL 

UMBILICAL 

STRN 

STRENGTH 

UP 

UPPER 

STRT 

START 

USHE 

UPSTREAM  HEAT 

STRUC 

STRUCTURE 

EXCHANGER 

SUNTRKR 

SUNTRACKER 

V 

SUP 

8UPPLY 

3UPHT 

SUPERHEAT 

VI 

VERNIER  ENGINE  #1 

SUPRN 

SUPPRESSION 

V2 

VERNIER  ENGINE  * 2 
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V 


VAP 

VAPOR 

VDC 

VOLTS  DIRECT  CURRENT 

VECO 

VERNIER  ENGINE  CUTOFF 

VECT 

VECTOR 

VEL 

VELOCITY 

VERT 

VERTICAL 

VIBN 

VIBRATION 

VLV 

VALVE 

VRN 

VERNIER 

VTRI 

VENTURI 

WT 

W 

WEIGHT 

X 

X 

TRANS 

XCIT 

EXCITATION 

XCNGR 

EXCHANGER 

XDCR 

TRANSDUCER 

XDCR  SUP 

TRANSDUCER  SUPPLY 

XFER  SYS 

TRANSFER  SYSTEM 

XFER  UN 

TRANSFER  unit 

XMTR 

TRANSMITTER 

XPL 

EXPLOSIVE 

XPNDR, 

TRANSPONDER 

XPONDER 

XTAL 

CRYSTAL 

XVERS 

TRANSVERSE 

XV  TR 

TRANSVERTER 

_Y^ 

Y-R,  Y/R  YAW  ROLL 
Z 


) 
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